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1.0 Introduction
1.1 Background

This sampling and survey report evaluates the final status survey data collected in Building 779,
Main Building, both by the Rocky Flats Environmental Technology Site’s (RFETS) Contractors
(Kaiser-Hill, Rocky Mountain Remediation Services, L.L.C., and their subcontractors, hereafter
referred to as the Contractor) and by MACTEC-ERS, the independent verification contractor
(IVC). Data collected by the IVC is designed to independently assess and verify the RFETS’
compliance with the approved derived concentration guideline levels (DCGLs) established for
the buildings in the 779 Cluster. Data collected by the Contractor has been reviewed by the IVC
and compared with the independent verification data collected by the IVC.

The sampling and survey data collected has been compared with the approved surface
contamination concentration benchmark values known as DCGLs. The RFETS DCGLs for
surface contamination concentration are specified in the Contractor’s Closeout Radiological
Survey Plan for the 779 Cluster (RMRS 1999a). The independent verification DCGLs are
specified in the IVC’s Independent Verification Sampling and Analysis Plan for Building 779
Cluster (IV SAP) (DOE 1999a).

Samples collected and surveys performed to obtain independent verification and corroboration of
the RFETS sampling and survey results were collected in accordance with the U.S.
Environmental Protection Agency (EPA), Colorado Department of Public Health and
Environment (CDPHE), and U.S. Department of Energy (DOE) approved Independent
Verification Sampling and Analysis Plan for Building 779 Cluster (DOE 1999a). The data is
evaluated herein principally on the Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM) data quality assessment methods, conventional guidance from EPA, and
accepted practice and methods used in radiological site assessment and characterization. -
Principal guidance documents include:

o Multi-Agency Radiation Survey and Site Investigation Manual (EPA 1997)

e Data Quality Objectives Process for Superfund (EPA 1993)

e Guidance for Data Quality Assessment—Practical Methods Jor Data Analysis (EPA 1998)

e Manual for Conducting Radiological Surveys in Support of License Termination (NRC 1992)

e A Nonparametric Statistical Methodology for the Des:gn and Analysis of Final Status
Decommissioning Surveys (NRC 1995)

A common theme in these guidance sources is the use of a seven-§tep data quality objective
(DQO) activity as the foundation for the sampling and analysis plan (SAP) development and
subsequent data evaluation.

Following this introductory background is a discussion of the Building 779 history and an
overview of the assessment and independent verification process used. Section 2 describes the
field methods and procedures used to collect data. Section 3 presents the sampling results and

DOE/Grand Junction Office Sampling and Survey Report for Building 779 Cluster, Main Building
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summary statistics for each subset of data. It also describes the data reduction process used and
statistical comparisons of the data subsets and their significance. Section 4 presents the sampling
results in the context of compliance with the benchmark values while Section 5 presents the
survey and sampling results in a graphic format. Evaluation of the Contractor’s Final Status
Radiological Survey, computations, and conclusions are presented in Section 6. The IVC
collected data are compared to their respective DQOs in what is termed the Data Quality
Analysis in Section 7. Section 8 summarizes the data quality analysis, provides objective
assessment of the concentrations of residual contamination found in the building, and offers
conclusions and recommendations for disposition of the building. Appendices are included to
provide additional detail where appropriate.

The risk manager and decision maker for this project is DOE-Rocky Flats Field Office
(DOE-RFFO).

1.2 Building 779 History

The Building 779 Cluster is located on DOE’s Rocky Flats site near Golden, Colorado. The site
is a former nuclear weapons production facility. The various process facilities and laboratories
were grouped together with their various support buildings and structures and identified as
“clusters,” with the building number of the principal building as the cluster name (e.g., the
Building 779 Cluster). The 779 Cluster was primarily used for research and development
activities and supported a number of various operations as part of the research and development
mission including: 1) process chemistry technology, 2) physical metallurgy, 3) machining and
gauging, 4) joining technology, and 5) hydriding operations. No processes or operations are now
active. .

The Main Building is a two-story structure that was used as laboratories and support facilities for
nuclear weapons research and development. The utility rooms (rooms 127 and 142) and the
loading dock are single-level structures that are connected to the north and east sides of

Building 779. The exterior walls of the main building are cinder block, and concrete. The
exterior walls of the loading dock are galvanized steel, cinder block, and concrete.

1.3 Current Condition of Building 779, Main Building

The Main Building underwent a decontamination and decommissioning (D&D) process to ready
it for final status radiological survey. In the D&D process, the building was stripped of utility
services, and equipment and all penetrations were removed or cut flush with the walls. Numerous
floor, walls, and ceiling surfaces were hydrolased or scabbled to remove paint. The Main
Building was subdivided into 17 interior survey units. The IVC randomly selected one (779-35)
of the 17 units as part of the overall Building 779 independent verification. At the request of the
Contractors, the IVC has prepared this stand-alone report for the Main Building.

1.4 Overview of the Assessment and Independent Verification Process

The approach used to independently determine whether the Main Building met the mean, or
average, benchmark release criteria (derived concentration guideline level-average concentration
[DCGLw]) followed the MARSSIM method. Five of 41 survey units identified in Building 779

were selected for actual measurement by the IVC. In this case, survey unit 779-35 (Main
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Building) was one of the five selected for independent verification, thus meeting the contractual
requirement to assess S to 10 percent of the Contractor’s results. The IVC used oversight of the
Contractor’s scanning surveys and a critical review of the data collected by the Contractor to
independently determine compliance with the maximum concentration benchmark release
criteria (derived concentration guideline level-elevated measurement comparison [DCGLEgwmc]).

The first step in the process to independently assess the Contractor’s basis for decision on the

disposition of the Main Building was to review the Contractor’s Closeout Radiological Survey
Plan For The 779 Cluster (RMRS 1999a) and associated D&D planning documents. All
comments and issues raised by the IVC were reported to DOE-RFFO and were addressed by the
RFETS Contractor and implemented in the final status survey plan, as necessary.

The Contractor’s SAP establishes the criteria which, when met, represent acceptable levels of
risk from exposure to residual contamination which might be present in the building.
DOE-RFFO, EPA, and CDPHE agreed upon surface contamination concentration criteria below
which further remedial action would not be warranted. These criteria, or DCGLs, serve as the
benchmarks against which the building surfaces were to be measured. The Contractor’s DCGLs
are: ' :

e The mean removable alpha surface contamination concentration in the selected survey unit(s)
is below 20 disintegrations per minute (dpm)/100 square centimeters (cm>).

e The mean total alpha surface contamination concentration attributable to transuranic
radioactivity as measured by direct surface emlssmn in the selected survey unit(s) is below
100 dpm/100 cm® (averaged over 1 square meter [m2 D.

e The mean total alpha surface contamination concentration attributable to uranium series
radioactivity' as measured by direct surface emission in the selected survey unit(s) is below
1,000 dpm/100 cm? (averaged over 1 m )

e The maximum total alpha surface contamination concentration attributable to transuranic -

radioactivity as measured by direct surface emission in the selected survey unit(s) is below
300 dpm/100 cm?.

¢ The maximum total alpha surface contamination concentration attributable to uranium series
radioactivity as measured by d1rect surface emission in the selected survey unit(s) is below
5,000 dpm/100 cm?.

e The mean total alpha contamination concentration attributable to transuranic radioactivity on
and beneath a surface with a surface coating as measured by collection and analy81s ofa
surface media sample in the selected survey unit(s) is below 100 dpm/100 cm?.

o The mean total alpha contamination concentration attributable to uranium series radioactivity
on and beneath a surface with a surface coating as measured by collection and analysrs ofa
surface media sample in the selected survey unit(s) is below 1,000 dpm/100 cm?.

'in cases where isotopic composition is not determined, the SAP requires the application of the more restrictive limits associated
with the transuranic series radionuclides.

DOE/Grand Junction Ofﬁce Sampling and Survey Report for Building 779 Cluster, Main Building
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After reviewing the Contractor’s SAP, an IV SAP was constructed. The IV SAP was developed
in consultation with DOE-RFFO, EPA, and CDPHE. It was designed to detect and measure the
concentration of the radioactive contamination remaining in survey units selected for
independent verification such that statistically appropriate analyses could be used to determine
whether the results obtained by the Contractor in the same survey unit could be verified or
corroborated by the IVC. The IV SAP alone does not collect enough data to make the required
decision for the entire building but provides sufficient data for critical comparison with the
Contractor’s conclusion in a single survey unit. In the case of the Main Building, the IVC
performed surveys and sampled one of the 17 interior survey units (779-35) identified by the
Contractor.

The next step was to observe and evaluate the Contractor’s implementation of the final status
survey against the criteria established in the SAP. The IVC spent several days on site observing
the Contractor’s sampling and survey methods and reviewing analytical processes.

The fourth element of the independent verification process was to provide blind matrix samples
to the Contractor for inclusion in their sample batches from Building 779. The blind samples
included both blanks and spikes of smear filter paper matrices and surface media matrices. It is
important to note that it is not critical to the sampling objective to introduce Stage-I quality
control (QC) samples to a particular batch of the Contractor's samples or even while they are
sampling a particular building or survey unit being considered for independent verification.

Finally, and with the approved IV SAP, the sampling plan was executed. The IVC collected
samples and performed measurements in the selected survey unit in order to corroborate the
results obtained by the Contractor. The measurements and samples were obtained in accordance
with the Independent Verification Sampling and Analysis Plan for Building 779 Cluster

(DOE 1999a).

The field data was reviewed in the field with representatives from DOE and the Contractor. The
EPA and CDPHE have been apprized of the results of independent verification field data
collected. Field data was recorded both on paper (Appendix D) and electronically (Appendix H).
Following data collection, the data was verified and reduced so that the appropriate comparisons
and analyses could be conducted. During data reduction it was discovered that the instrument’s
internal clock was not turned back to reflect the recent change from daylight savings time, thus
the paper and electronic recorded times differ by 1 hour. The presentation of the results of the
field sampling are detailed in this report along with the IVC’s recommendations and verification
of the Main Building final status survey results.
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2.0 Field Investigation
2.1 Mobilization

Prior to mobilizing the independent verification sampling team at the site, each member of the
team was provided with a copy of the IV SAP and was trained on the field sampling equipment
and procedures to be used. The Contractor made detailed measurements of the building and
supplied a simple architectural drawing of the IV selected survey unit in the Main Building
(779-35) to be used in laying out the sampling grids and sample locations.

Mobilization to the field began the week of November 22, 1999. The sampling team persohnel
had completed all required RFETS training necessary to support the sampling and survey work
during a previous visit to RFETS. Equipment was staged and final details were arranged.

The radiation survey detectors selected for this application were gas-filled, proportional counters
made by Eberline; model HP-100. Gas-filled detectors are subject to response and calibration
variation with changes in altitude. Consequently, the HP-100 probes were field calibrated on site
at the RFETS altitude and using RFETS supplied counting gas. The instrument and probe
package was response checked and verified to be in working order and within the parameters
established in the SAP. The surface media-sampling tool was tested, and test measurements were -
made confirming the suitability of the measurement protocol. A walk-through of the building
was made to assess the condition of the building, to identify any intrinsic safety issues, and to
compare the building structure and features with the assumptions made and procedures outlined
in the SAP. It was concluded that the assumptions used to develop the SAP and its associated
procedures were consistent with the conditions existing in the building and that the procedures
developed for characterizing the contaminant concentrations in the building accounted for these
conditions.

2.2 Field Selection of Survey Units for Independent Verification

The first step in the sample allocation strategy was to select from among the 41 survey units
available in Building 779 those survey units to be sampled and surveyed by the IVC. The
random selection process assigned greater weighting or priority to survey units with a
classification indicating greater potential to exceed the allowable radiological concentration.
Table 2-1 lists the 41 survey units identified by the Contractor for Building 779 (RMRS 1999b).
A simple, commercially available, spreadsheet program with a random number generation
feature was used to randomly select the survey units to be independently verified. Appendix A
contains a printout of the survey units selected by the computer generated random number
method. Survey unit 779-35, Main Building, that included rooms 222 and 222A, was one of five
units selected for Building 779.
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Table 2—1. Survey Units Identified for Building 779
Survey Unit Description Survey Survey Weight Factor
: Unit # Classification

Rooms 170/172 Floor and Lower Walls (including
Mezzanine above Room 172) 779-01 Class 1 6
Room 171 Vaults 779-02 Class 1 6
Rooms 171/172 Upper Walls and Ceilings 779-03 Class 2 2
Stairs between Rooms 171 and 272, Rooms 9-04
270/272, and the Room 170 Dumbwaiter 77 Class 2 2
Exterior South/West Walls and Roof 779-05 Class 2 2
Exterior West Wall outside of Room 142, and Roof 77906 Class 2 2
Exterior Annex A West/North Wall and Roof 779-07 Class 2 2
Dock Walls and Roof 779-08 . Class 2 2
$§tv¢:;i::r Walls and Roof of Admin Building and Duct 77909 Class 2 2

2™ Floor Admin Building—Rooms 201 through 214 779-15 Class 3 1
Floor in Room 208 779-16 Class 1 6

1" Floor Admin Building—Rooms 105 through 113 77917 Class 3 1
Rooms 100, 101, 101A, 104, 116, 116A, 116B, 117 779-18 Class 3 1
Dock and Ramp 779-19 Class 3 1
Rooms 114, 115, 115A, Exhaust Duct Tower 779-20 Class 2 2
Rooms 143, 144, 145, 146, 147, 148, 151 779-21 Class 1 6
Room 150 779-22 Class 1 6
Room 152 779-23 Class 1 6
Rooms 154, 156 779-24 Class 1 6
Rooms 160, 160A 779-25 Class 1 6
Rooms 153, 153A, 153B, 155 779-26 Class 1 6
Rooms 157, 159 779-27 Class 1 6
Rooms 161, 163, 163A, 167, 167A, 779-28 Class 2 2
Rooms 162, 164, 165, 166 779-29 Class 2 2
Hallway to Annex A, Bridge to B777 779-30 Class 2 2
Room 217 779-32 - Class 1 6
Rooms 219, 221, 221A, 221B, 221C ,223, 225, 229,
230, 231, 232, 233, 235, 271, 173, 274,275,277 | 7933 Class 2 2
Rooms 215, 218, 220, 224 779-34 Class 1

‘Rooms 222, 222A " ws P T19-35 | ke ClassH M%,
Rooms 216, 226 779-36 Class 1
Room 228 779-37 Class 1 6
Rooms 234, 234A, 2348 779-38 Class 1 6
;?;);ms 103, 103A, 103B, 118, 120, 121, 121A, 121B, 779-39 Class 2 2
Rooms 122, 123, 126, 127 77940 Class 2 2
Rooms 142, 142 Mezzanine 77941 Class 2 2
1R§gms 119, 124, 125, 128, 129, 132, 134, 135, 136, 779-42 Class 2 2
Room 001 and Pits 77943 Class 1 6
Rooms 130, 131, 133 77944 Class 1 6
Room 137 77945 Class 1 6
Rooms 139, 140, 140A, 140B 77946 Class 1 6
Rooms 141, 141A, 141B, 141C 77947 Class 1 6

By assigning weighting factors to the survey umts based on radiological classification, the independent verification survey will
preferably select survey units which have a higher probability of exceeding the applicable DCGLs. Class 1 survey units (the most
likely to be contaminated) are three times more likely to be selected than Class 2 units and six times more likely than Class 3

units.

Sampling and Survey Report for Building 779 Cluster, Main Building

Page 2-2 Draft Final

DOE/Grand Junction Office
January 2000




Document Number ZO0006A A Field Investigation -

2.3 Field Identification of Sample Locations

Once the survey unit to be verified had been selected, the proposed location of each
measurement and sample was laid out using the sample allocation protocol specified in the SAP.
A drawing of the survey unit was created with the walls and ceiling “unfolded” and set flat to
assist the process of spatial distribution and sample location recording. The survey unit was then
divided by a 2-meter sampling grid superimposed over the surface of the survey unit. Figure 2-1
shows the sample grid layout for survey unit 779-35.

The selection and distribution of sampling locations within the survey unit was made using the
protocol approved in the SAP including:

¢ Random selection of the sampling starting point within the selected survey unit(s)
(Appendix A), :

e Systematic distribution of sample locations within the selected survey unit(s) to ensure
representative spatial coverage of the survey unit, and

e Personnel safety during the execution of the sampling plan.

Drawings of each surface within the survey unit with the sampling grid and actual sample
locations as determined in the field are shown on Figure 2—2. After the sample locations were
allocated, an inspection of the survey unit was conducted to ensure that each sample location
selected could be accessed and sampled safely. Three sample locations were relocated in
accordance with the sample relocation protocol outlined in the SAP due to inaccessibility issues.
Those samples relocated are annotated on the drawings in Figure 22,

Sample locations were next laid out on the building surfaces within the survey unit. Each sample
location was measured out and marked on the surface with a permanent marker. Unique alpha-
numeric bar codes (Figure 2-3) were affixed to the surface adjacent to the selected sample
location. A duplicate bar code was affixed to the field data sheet and the bar code number was
recorded on a copy of the survey unit drawings. It should be noted that all sample locations were
selected without prior knowledge of contaminant concentrations in the area and before
radiological survey instruments were employed. In this way, sample locations were not biased.
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INDEPENDENT VERIFICATION FOR THE BUILDING 779 CLUSTER
SURVEY SURVEY UNIT SAMPLE PLAN

Building: 779 Sixrvey Unit: 779-35 Number of Sample Locations: 29 Grid Size: 2m x 2m

|Classlﬂcatlon: 1 Survey Unit Description: B779 Main Bullding, Room 222 and 222 ‘ I
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Figure 2-1. Sampling Grid—Survey Unit 779-35
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INDEPENDENT VERIFICATION FOR THE BUILDING 779 CLUSTER

Building: 779

Classification:

SURVEY SURVEY UNIT SAMPLE PLAN
Survey Unit: 779-35 Number of Sample Locations: 29

Grid Size: 2m x 2m

1 Survey Unit Déscrlptlon: B779 Main Building, Room 222 and 222A

SURVEY UNIT 779-35
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Figure 2-2. Selected Sample Locations—Survey Unit 729-35
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IVPOOOO10S5

Figure 2-3. Sample Location Identifier

2.4 Sampling Equipment and Procedures
2.4.1 Radiological Instrumentation

The field measurement instrument used for measuring surface deposited radiological
contamination was the Eberline, E-600 Smart Portable Multi-purpose Radiation Survey
Instrument with a modified Eberline HP-100 gas proportional detector probe. The detector was
fitted with an Eberline “Smart Pack” to convert the conventional detector to be compatible with
the microprocessor based E-600 and to electronically store the probe’s calibration data. The
probe’s alpha channel was calibrated to a plutonium-239 (Pu-239) National Institute of Standards
and Technology (NIST) traceable calibration source. The calibration certificate for the source is
provided in Appendix B and the calibration data sheets for the instruments are provided in
Appendix G. Figure 2—4 shows the configuration used to measure the alpha surface emission
activity on the surfaces in the survey unit. The direct measurement data was collected in
accordance with the procedure outlined in the SAP.

Eberline HP-100 Gas . Eberline “Smart
Proportional Probe ‘ Pack”

“Feet” to ensure consistent
measurement geometry

’

Figure 2-4. Direct Static Surface Contamination Measurement Configuration
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2.4.2 Sampling
2.4.2.1 Smear Sampling

Smears were used to wipe the surfaces in order to measure the potential for removable
radioactivity on the survey unit surfaces. The IVC chose to use 47 millimeter (mm) disc smears
made of a duck cloth material rather than the typical paper or cellulose fiber filters commonly
used since many of the surfaces requiring measurement are very rough. The duck cloth smears
are very durable and will pick-up loose contaminants from even very rough or abrasive surfaces
without disintegrating. The smear samples were collected after the direct static surface
measurements were obtained. The technician wiped the surface within the 100 cm? sample area
applying moderate pressure. Each smear was placed individually into a glassine envelope to
prevent cross contamination and static charge induced migration of contaminants. Each glassine
envelope containing a smear sample was then over-packed in a small sealable plastic bag and

- then in a manila sample envelope. The envelope was then marked with a bar code label linking it

to the sample location from which it was obtained, and entered into a sample custody system to
preserve sample integrity for subsequent analysis at the Grand Junction Office (GJO) Analytical
Laboratory. The smear samples were secured in a sample box sealed with tamper-evident
custody seals at the sample site until the field sampling was complete and then transported to the
GJO Analytical Laboratory.

In all, 29 smear samples were collected from the survey unit—one at each of the 29 survey ~
locations. These were submitted to the GJO Analytical Laboratory for radiological analysis. The
results of these measurements are summarized in Section 3 and the laboratory analytical report is
contained in Appendix C.

2.4.2.2 Surface-Media Sampling

Paint and other surface coatings or residues present on the surfaces of the building can present an
obstruction to detection and measurement of the radioactive surface contamination which might
be present. To assess the potential for, and measure the concentration of, contaminants which
might be present in and/or beneath painted or coated surfaces, a “veneer” of the surface
(including any surface coating or residue) is removed. When there is no surface coating or
residue present, but the radiological measurement of the surface exceeded the a priori estimate
of the critical detection level of 22 dpm/100 cm?, a veneer of the substrate is collected to assess
the potential for a near-surface contamination layer embedded in a porous surface. No sample
location met either of the criteria for media sampling, however, 24 media samples were taken to
provide adequate statistical data that the mean total transuranic surface contamination on or -
beneath the surface is less than the DCGL. A disposable plastic containment was erected over the
24 selected sample locations. A heavy duty, rotary impact drill (Figure 2-5) was fitted with a
special bit designed to pulverize the surface without drilling into it. The bit was inserted through
a port in the containment. Only the bit penetrated the containment. The impact tool was moved
over the surface removing the thinnest possible layer until all surface coating within the 100 cm?
sample area was removed. v

To be inserted later—PHOTO OF THE DRILL AND BIT

Figure 2-5. Photo of Rotary Impact Drill and Bit
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The surface material removed (the sample) was collected in the bottom of the plastic
containment. The technician collected the removed media as a sample. The sample was then
transferred to a small sealable plastic vial. A bar code label linking the sample location from
which it was obtained was affixed to the vial and entered into a sample custody system to -
preserve sample integrity for subsequent analysis at the GJO Analytical Laboratory (see
Figure 2—-6). The vials were placed in a sealable plastic bag and secured in a sample box sealed
with tamper-evident custody seals at the sample site until the field sampling was complete and
then transported to the analytical laboratory.

Surface Media Sample

Includes: paint, surface
coatings, and substrate
material veneer

Figure 2-6. Surface Media Sample Collection
2.4.3 Laboratory Measurements

Smears and surface media samples were processed and analyzed at the GJO Analytical
Laboratory using the methods and procedures identified in Tables 2-2 and 2—3 and prescribed in
the IV SAP.

Table 2—-2. Smear Sample Analytical Method

Laboratory Method—Gross Alpha Radioactivity

Counting method Gas Proportional Low-Background Alpha/Beta Counting System
Instrumentation Canberra Model 2404
Procedure(s) Procedure RC-8, “Gross Alpha/Beta Analysis” (WASTREN-GJ)

Laboratory procedures are governed by QA/QC procedures specified in Handbook of Analytical and Sample-

Preparation Procedures (WASTREN-GJ).
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Table 2-3. Surface Media Sample Analytical Method

Laboratory Method—Alpha Radioactivity by Isotope Specific Species

Counting method Alpha radioactivity by alpha spectroscopy

Instrumentation 1" PIPS with Canberra Alpha Management Software (AMS) Model 48 0721, Ver. 1.0

Procedure(s) Solids Digestion, Chemical Extraction, Sample Precipitation, and Sample Counting
Procedure RC-19, "Alpha Spectrometry” (WASTREN-GJ).

Laboratory procedures are governed by QA/QC procedures specified in Handbook of Analytical and Sample-
Preparation Procedures (WASTREN-GJ).

Based on the EPA’s terminology, the methods described in Tables 2-2 and 2-3 are categorized
as Analytical Level V because they are non-conventional in the EPA’s Contract Laboratory
Program (CLP) (EPA 1988). However, comparing the level of quality assurance and quality
control (QA/QC) embodied in these procedures they are comparable to EPA’s CLP Analytical
Level IV.

2.4.4 Field Measurements
2.4.4.1 Background Determination

Background was determined in the survey unit being surveyed before, and at least every 2 hours
during, each sampling shift. Additionally, background measurements were collected immediately
prior to, and immediately after, changing out a detector probe. In the center of the survey unit, a
masonite hardboard surface (the back of a clipboard) that has essentially no inherent alpha
radioactivity and which was clearly “unaffected” (i.e., clearly not part of the potentially
contaminated buildings within the 779 Cluster) was used for establishing background according
to the procedure detailed in the SAP. This method establishes the background associated with the
instrument only. Background measurements were recorded both electronically and by hand.

2.4.4.2 Direct Static Surface Radioactivity Measurements

Each of the 29 sample locations identified within the survey unit was directly measured to assess
the alpha radioactivity deposited on the surface. Direct static field measurements were made
using the approved procedure in the IV SAP. Each measurement was collected for 90 seconds, in
the instrument’s “SCALER” operating mode, and at a fixed distance of approximately 0.125 inch
(1/8th inch) from the surface. When the acquisition count time was complete, the result was read,
manually recorded, and electronically logged into the instrument’s memory. No direct
measurement result was greater than the instrument’s a priori critical detection level (L;) of

22 dpm/100 cm’ to trigger the need to collect a surface media sample although 24 media samples
were collected. Where these media samples were taken, a second direct static measurement was
made at the same location following removal of the surface veneer. Three of the direct
measurement readings obtained subsequent to the veneer removal were greater than the L,
indicating the likelihood that the concrete substrate contained an appreciable and measurable
alpha background radioactivity'. In these circumstances, a field decision was made as to the need
for the collection of additional surface media to determine compliance with the DCGLs.
Pertinent observations regarding the nature of the surface, substrate material, or

lTo avoid the need for making reference survey unit measurements to characterize and quantify natural radioactivity, background
has been narrowly defined in the Contractor's Closeout Radiological Survey Plan to inciude only radiation measured by the
instrument system operating in “free air". This definition excludes radioactivity which might be present in the building materials but
which has not been contributed or added by DOE. All naturally occurring radioactivity measured during Final Status Survey is to be
considered “contributed” or attributable to DOE activities and compared to the applicable DCGLs.
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instrument response were recorded. No anomalies were noted during the direct static
measurement process. :
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3.0 Sampling and Survey Results

Sampling and survey results are divided into four basic categories for discussion, analysis, and
comparison with the applicable DCGLs. The categories correspond to the three fundamental
samples or measurements employed in the independent verification: Smear Sampling, Direct
Static Measurements, and Surface Media Samples. The fourth category is for QC data. QC data
is presented in Section 6.0 of this report.

3.1 Direct Static Field Measurements

Direct measurements of the radioactivity emission from surfaces were made using static,
90-second counting intervals, over which the total counts were integrated. The measurements
recorded were gross values normalized to dpm/100 cm’. In the context of this sampling
evolution, a “gross measurement” means a measurement made with a radiation detection
instrument to which no background correction has been applied. Raw or gross data is important
when measurements will be used to make statistical inferences, since not all data will necessarily
have the same correction factors applied to properly reduce them to meaningful numbers.
Reporting gross or raw data also permits one to analyze the functionality of the instrument with
which the measurement was made, and to verify the appropriateness of the data reduction
process. The data reduction process for the field measurement data collected in this sampling
evolution involves corrections for the efficiency of the radiation detector to the subject radiation
and the instrument response to background sources of radiation (excluding surface media
contribution to background).

The use of the Eberline E-600 Smart Portable Multi-purpose Radiation Survey Instrument in this
application provides a platform for accommodating the probe specific factors including
efficiency, high voltage, discrimination thresholds, crossover correction factors, and calibration
set up parameters within the detector’s associated “smart pack” microchip. These correction
factors are common to all of the direct field measurements made with the E-600 and HP-100
detector for this SAP. As a result of incorporating these factors the instrument reads out and
electronically logs data points directly in units of dpm/100 cm?. These readings were not,
however, field corrected for background radiation.

3.1.1 Background Measurements

The assessment of an instrument’s response to background radiation is important from two
perspectives. First, it permits the assessment of the minimum sensitivity (detection limit) for.the
instrument and measurement process in the presence of background radiation. The a posteriori
minimum detectable activity (MDA) is calculated from this actual background data. Second, by
assessing the instrument’s response to background radiation in terms of the units that field data
will be collected, a correction can be applied to the field measurement data to permit
determination of radioactivity present in excess of background. Because the naturally occurring
concentrations of background radioactivity in building materials used in the construction of the
buildings in the 779 Cluster were expected to be below and well within the DCGL benchmarks
for radioactive contamination on building surfaces, the Contractor chose to assign all building
material background radioactivity as part of the DOE contributed activity for comparison against
the DCGL. As a result, no attempt was made to measure the concentrations of naturally
occurring radioactivity measurable on surfaces in a “reference survey unit” or unaffected area.
Still, there was the need to measure and account for the instrument’s response to other sources of
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background radiation (e.g., cosmic radiation) which could otherwise not be distinguished from .
the contaminant of concern.

To accommodate the need for correcting the instrument data for sensitivity to background
radiation, excluding that present in the substrate of the surfaces being measured, instrument
background measurements were collected periodically over the sampling period. In all,

30 measurements of the alpha background radiation level were recorded over the sampling
period in accordance with the procedure for determining background (DOE 1999a). Each
background measurement made during the sampling period is presented in Table 3-1.

Table 3—1. Direct Static Measurement Background Data, Main Building, Survey Unit 779-35

Sample Location Date Time Recorded Value Units
BACKGROUND 11/22/99 10:29:00 12.40 dpm/100cm’
BACKGROUND - 11/22/99 10:31:00 20.70 dpm/100cm?
BACKGROUND 11/22/99 10:33:00 16.60 dpm/100cm?
BACKGROUND 11/22/99 11:42:00 12.40 dpm/100cm’
BACKGROUND 11/22/99 11:43:00 12.40 dpm/100cm?
BACKGROUND 11/22/99 ~ 11:47:00 4.14 dpm/100cm?
BACKGROUND 11/22/99 14:14:00 24.80 dpm/100cm’
BACKGROUND 11/22/99 14:16:00 20.70 dpm/100cm?®
BACKGROUND 11/22/99 14:19:00 12.40 dpm/100cm’
BACKGROUND 1122199 15:19:00 24.80 dpm/100cm’
BACKGROUND 11/22/99 15:21:00 24.80 dpm/100cm’
BACKGROUND 11/22/99 15:24:00 16.60 dpm/100cm®
BACKGROUND 11/23/99 10:38:00 11.00 dpm/100cm®
BACKGROUND 11/23/99 -~ 10:39:00 14.20 dpm/100cm’®
BACKGROUND 11/23/99 10:43:00 14.40 dpm/100cm’
BACKGROUND 11/23/99 11:48:00 428 dpm/100cm?
BACKGROUND 11/23/99 11:49:00 17.70 dpm/100cm’
BACKGROUND 11/23/99 11:51:00 10.80 dpm/100cm?
BACKGROUND 11/23/99 12:25:00 17.90 dpm/100cm?
BACKGROUND 11/23/99 12:26:00 18.00 dpm/100cm?
BACKGROUND 11/23/99 12:28:00 14.60 dpm/100cm?
BACKGROUND 11/30/99 14:31.00 18.00 dpm/1 00(;m2
BACKGROUND 11/30/99 14:32:00 11.10 dpm/100cm?
BACKGROUND 11/30/99 14:34:00 11.10 dpm/100cm?
BACKGROUND 11/30/99 15:43:.00 21.40 dpm/1 00¢:m2
BACKGROUND 11/30/99 15:47:00 14.20 dpm/100cm?
BACKGROUND 11/30/99 15:49:00 14.50 dpm/100cm?
BACKGROUND ~ 11/30/99 17:10:00 11.60 dpm/100cm?
BACKGROUND 11/30/99 17:11:00 11.50 - dpm/100cm?
BACKGROUND 11/30/99 17:15:00 15.00 dpm/100cm?

From these measurements, it was determined that background did not change appreciably over
the duration of the sampling period nor was it significantly different when measured with
different detector probes. When the direct static measurement background data is analyzed both

_ graphically and with goodness-of-fit tests (Figure 3—1), it shows that the measurements are better

represented by, or fit to, a normal distribution. The direct static field measurements collected in
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DATA EVALUATION STATISTICS
Data Description
"Free Air" Instrument Background
Building 779 Cluster Independent Verification Project
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the survey unit also fit a normal distribution (see Section 3.1.2). The variance in the recorded
background data was small and within the range expected for a gas proportional counter
measuring alpha background radiation (see Appendix E for complete background data set).

Table 3-2 shows the background data summary statistics.

Table 3—-2. Background Data Summary Statistics, Main Building, Survey Unit 77935

Statistic Value

Number of Measurements 30

Arithmetic Mean 15.13
Standard Deviation (sample) ' 5.19
Coefficient of Variation . 0.34
Max ) - 24.80
Median 14.45
Minimum ) 4.14
Range 20.66
Geometric Mean 14.10
UCL (normal “t", a=0.05) ' 17.07
LCL (normal *t, b=0.05) 13.20

3.1.1.1 Background Adjustment

Because the background and survey unit sample sets were each normally distributed, it was
decided that the anthmetlc (or normal) mean background value recorded over the sampling
period (15.1 dpm/100 cm?) would be used to correct the gross direct static surface contamination
measurements for subsequent comparison to the applicable DCGL. In some situations, a
graphical or visual distinction can be made between measurements containing background only
and those with added radioactivity. For example, when elevated or contributed activity is present,
a graphical distinction can be clearly seen between the population of measurements containing
only background response and those containing elevated or contributed activity. This is not
typically the case with alpha radioactivity. No graphic distinction between measurement results
attributable to background and those with activity in excess of background is clearly discernable
with this data set.

Calculational methods are needed to assess the surface activity above background that could be
distinguished with statistical significance from background. As discussed earlier, the arithmetic
mean instrument background measurement over the field sampling period was

15.1 dpm/100 cm®. With the E-600 instruments used, the background radiation influence on the
instrument’s readings was processed with efficiency corrections and probe size corrections such

- that background measurements and sample measurements alike read out in units of

dpm/100 cm?. In order to calculate the statistically significant surface activity which could be
distinguished from background (a posterzorz MDA), it was necessary to convert the background
measurement units from dpm/100 cm? to units of counts per minute (cpm). In this case, the more
conservative metric, the arithmetic mean, was chosen to calculate the detection sensitivity
achieved to prevent overstating the actual sensitivity achieved. The converted mean background
count rate for the sampling period is 3.04 cpm (Table 3-3). Using the actual instrument field
measurement parameters, a calculation of the actual field measurement MDA can be determined
by solving Equation 3-1.
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Table 3-3. Static Surface Contamination Measurement MDA Parameters

Parameter Value Used Remarks
- 2
Co Background Counts 457 Va_lue used is 15.134 dpm/100 cm® converted to
: units of counts (cpm x T,)
. L Count time programmed into the calibrated
Te Sample count time (in minutes) 1.5 instrument specifically for this sampling event
Ap Probe size 100 cm?

Actual efficiency for the individual probe is

. . programmed into the memory chip of the probes’
Instn:n/\:ng stystertr) efficiency in (20 ? ézogr?:ent) smart pack and for the two probes used was 20.76
counts/disintegration ASPp and 19.49. These represent effectively equivalent
measures of efficiency and probe performance.

€T

The following calculations define the a pbsteriori MDA.

3+4.65,C,
Ap 5
100cm?

MDA =

G-1)

s

Where: MDA

the muumum surface activity concentration above background radioactivity (in
dpm/100 cm?) that can be detected with 95 percent confidence.

Co = the total number of background counts over the sample count period (7).
sample count tlme (in minutes).

probe size (in cm %, -

et = counting system efficiency in count/disintegration.

3+4. 65\/45
15x1x0.2013

&
o

MDA = (3-2)

12.94 .
MDA = ——_ = 43 dpm/100 cm? 3-3
0.302 P | (3-3)

Therefore the “gross” field instrument reading, using the procedures identiﬁed in the
Building 779 Cluster IV SAP, which can be distinguished as different from background (the
adjusted gross MDA) is:

15 + 43 = 58 dpm/100 cm? (34

Having identified the a posteriori MDA for the field sampling measurements and the adjusted
gross MDA, a simple sort of the gross field measurement data points was performed to identify
those which were greater than 58 dpm/100 cm?. Those locations with gross surface activity
greater than the adjusted gross MDA are credited as positive indicators of added radioactivity,

while those less than the adjusted gross MDA are statistically indistinguishable from background
values.

Rather than correct each individual measurement for background, the gross measurement data set
was statistically analyzed. The data set was treated as normally distributed, the best fit for the
data set collected. This treatment conforms to standard EPA methodology for data evaluation
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statistics, and generally yields conservative estimates of the upper confidence intervals and
percentiles values. To correct for the instrument’s response to background, the geometric mean
background, 14.1 dpm/100 cm?, was subtracted from the geometric mean of the total surface
activity measured by surface emission data set of interest. When comparisons of other metrics
(e.g., the median) are provided for information, the comparable background metric is also used to
correct the reading for background radiation influence. For example when the net (background
corrected) median direct static surface contamination metric is reported, the median value of the
background data set has been subtracted from the medtan value of the gross direct static surface
contamination measurement data set.

3.1.2 Field Measurement Data

Direct static measurements were made at the 29 selected sample locations in survey unit 779-35.
Figure 2—2 shows the layout of survey unit 779-35 and the sample locations selected in
accordance with the sample allocation protocol identified in the IV SAP (DOE 1999a). They
were made prior to collection of a smear sample at the location and prior to collecting a surface
media sample. In this way, the “total” surface deposited activity emission rate, whether from
fixed or removable radioactivity, was accounted.for. In all, 35 direct static surface measurements
were made prior to collecting surface samples. Five of these were replicate measurements
collected as part of the overall QA/QC as described in the SAP. For data reduction purposes, the
arithmetic mean of a replicate measurement and the corresponding initial measurement was used
as the reported value for a specific sample location at which a replicate measurement was made.
Consequently, there are a total of 29 data points (Table 3—4) included in the overall
characterization of the building’s mean residual surface contamination level as measured by

" direct surface emission. Further information about the duplicate samples and the assurance of
precision and variability are presented in Sections 6.0 and 7.0.

A number of statistical tests of the data were performed to assess the data sets. A key test of the
data set is for goodness-of-fit. It is important because it identifies the underlying distribution of
the data set and permits the analyst as well as the decision makers and risk managers to compare
appropriate metrics calculated from the data. The W-test was used to measure the relative
goodness of the fit of the observed data distribution to both the normal and log-normal standard
distributions. Other distributions were not entertained for this data set since the data were
expected to be either normally or log-normally distributed (based on knowledge of radioactivity
distribution in the environment and in background) and because the probability plots and
histograms generated gave no evidence that other than normal or log-normal distributions might
be present. For the direct static measurement data set, the W-test identified the normal
distribution as the best fit. The data evaluation statistics are provided in Figure 3-2. Table 3-5
summarizes the direct surface measurement data, uncorrected for background, collected in
survey unit 779-35.
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1 Table 3—4. Direct Static Surface Contamination Measurements, Main Building, Survey Unit 77935
1
N | Instrument Background
? Ls amp le Operating g hlan:lec: Compegnsation Revcc:rded Units
| ocation Mode electe Mode alue
| ' IVP0000271 Scaler Alpha Gross 8.28 dpm/100cm?
IVP0000272 Scaler Alpha Gross 16.60 dpm/100cm?
IVP0000273 Scaler Alpha Gross 16.60 dpm/100cm?
I IVP0000274 Scaler Alpha Gross 12.40 dpm/100cm?
IVP0000275 Scaler Alpha Gross 16.60 dpm/100cm?
IVP0000276 Scaler Alpha Gross 8.28 dpm/100cm?
I IVP0000277 Scaler Alpha Gross 214 dpm/100cm’
IVP0000278 Scaler Alpha Gross 16.60 dpm/100cm’®
IVP0000279 Scaler Alpha Gross 16.60 dpm/100cm® -
I IVP0000280 Scaler Alpha Gross 414 - dpm/100cm®
" IVP0000281 Scaler Alpha Gross 4.14 dpm/100cm?
IVP0000282 Scaler Alpha Gross 12.40 dpm/100cm®
I IVP0000283 Scaler Alpha Gross 414 dpm/100cm?
IVP0000284 Scaler Alpha Gross -7.38 dpm/100cm?
IVP0000285 Scaler Alpha Gross 20.00 dpm/100cm’
IVP0000286 Scaler Alpha Gross 13.20 dpm/100cm®
l IVP0000287 Scaler Alpha Gross 20.50 dpm/100cm?
' IVP0000288 Scaler Alpha Gross 8.29 dpnm/100cm?
IVP0000289 Scaler Alpha Gross 16.80 dpm/100cm’
l IVP0000290 Scaler Alpha Gross 13.40 dpm/100cm?
IVP0000291 Scaler Alpha Gross 13.20 dpm/100cm®
IVP0000292 Scaler Alpha Gross 16.60 dpm/100cm?
l IVP0000293 Scaler Alpha Gross 16.40 dpm/100cm®
IVP0000294 Scaler Alpha Gross 18.30 dpm/100cm®
‘ IVP0000295 Scaler Alpha Gross 20.30 dpm/100cm?
l IVP0000296 Scaler Alpha Gross 6.17 dpm/100cm®
IVP0000297 Scaler Alpha Gross 9.92 dpm/100cm®
IVP0000298 Scaler Alpha Gross - 13.20 dpm/100cm’
I IVP0000299 Scaler Alpha Gross 13.45 dpm/100cm®
1
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Data Description

DATA EVALUATION STATISTICS

Direct Static Surface Measurements
Building.779 Cluster Independent Verification Project
Building 779, Main Building, Survey Unit 779-35

DCGL 100 |
UNITS - dpm/100 cm*
Sample Data

4.14 Descriptive Statistics
4.14 Number of Samples
4.14 Mean

4.14 Median

6.17 Standard Deviation
7.38 cv

8.28 Range

8.28 Minimum

8.29 Maximum

9.92 GM

12.40 GSD

12.40 Mean of LN(Data)
13.20 SD of LN(Data)
13.20 Percent > DCGL
13.20

13.40

13.45 Normal Statistics
16.40 Mean

16.60 UCL(Mean)-Z
16.60 LCL(Mean) - Z
16.60 95%ile - Z

16.60 Percent > DCGL
16.60 W Test (Data)
16.60 Normal (8=0.05)?
16.80

18.30 Lognormal Statistics
20.00 GM

20.30 GSD -
20.50 AM of data

AM - MVUE
AM - MLE

UCL - Norm t stats
LCL - Norm t stats
UCL LogNorm t
LCL LogNorm t
UCL - Modified Cox
LCL - Modified Cox
UCL - "Exact”

LCL - "Exact’
95%ile

UTL 95%, 95%
Percent > DCGL
PEP (Upper)

PEP (Lower)

W Test (In Data)
Lognorm (a=0.05)?

29.000
12.691
13.200
5.201
0.409792
18.360
4.140
20.500
11.378
1.676
2432
0.517
0.000

12.691
14.583
10.798
21.246
0.000
0.913883
No

11.378

1.676
12,691
12.935
13.002
14.669
10.713
15.826
10.682
15.983
10.489

26.617
36.092
0.001
0.038
3.16E-086
0.845786
No

Probability Plot and Least Squares

Best Fit Line
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Figure 3-2. Data Evaluation Statistics—Direct Static Surface Measurements
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Table 3—-5. Summary Statistics, Direct Static Measurements, Main Building, Survey Unit 779-35

Statistic Value

Number of Measurements 29
Arithmetic Mean 12.69
Standard Deviation (sample) 5.20
Coefficient of Variation 0.41
Max 20.50
Median 13.20
Minimum . 4.14
Range 16.36
Geometric Mean 11.38
UCL (normal “t", a=0.05) 14.67
LCL (normal "t", b=0.05) 10.71

From Table 3-5 and the data evaluation and summary statistics, it is evident that more than

50 percent of all the measurements in this subset are below the arithmetic mean background
value of 15.1 dpm/100 cm? and all are below the critical detection level of 22 dpm/100 cm?. All
measurements are 51gmﬁcantly below the adjusted gross minimum detectable activity
(MDAGgGross) of 58 dpm/100 cm? for the field measurement process.

The test of DCGLw for total surface contamination concentration as measured by direct surface
emission is the mean (the arithmetic mean in this case since the data set is determined to be
normally distributed) of the data set. Section 4.0 provides detailed analysis of the data set in
comparison to the applicable DCGL values.

3.1.2.1 Post-Surface Media Sampling Measurements

Follow-up direct static measurements are made after each surface media sample is collected in an
effort to assure that all of the contaminant, which might be present beneath the immediate
surface, is removed by the physical sampling process. This measurement is necessary to validate
the assumption that any contaminant that may have been deposited beneath a paint layer or
embedded in the porous substrate is limited to only shallow deposition and would be collected
and measured by the surface media sampling. Evidence of elevated radioactivity by direct
measurement after a thin surface veneer had been removed might call into question the validity
of that assumption, requiring further investigation. The results, however, are not considered in
the data set used to evaluate compliance with the DCGLy for total surface contamination as .
measured by direct surface emission. Nonetheless, the post-surface media sampling
measurements are considered important since they might detect radioactivity that is potentially
“hidden” from detection by direct surface emnssnon measurements made before removal of the
surface coating or veneer.

A total of 24 surface media samples (Table 3—6) were collected even though no sample location
met the stringent surface media sample inclusion criteria (DOE 1999a). A total of 24 direct static
surface measurements were made at the 24 surface media sample locations subsequent to
collecting surface samples.

DOE/Grand Junction Office Sampling and Survey Report for Building 779 Cluster, Main Building
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Table 3-6. Post-Surface Media Sample Direct Static Surface Measurements

Sample Igstrum.ent Channel Backgrour!d Recorded .
Location perating Selected Compensation Value Units
Mode Mode

IVP0000275 Scaler Alpha Gross 10.40 dpm/100cm?
IVP0000276 Scaler Alpha Gross 13.60 dpm/100cm?
IVP0000277 Scaler Alpha Gross 7.12 dpm/100cm?
IVP0000278 Scaler Alpha Gross 6.48 dpm/100cm?
IVP0000279 Scaler Alpha Gross 23.60 dpm/100cm®
IVP0000281 Scaler Alpha Gross 6.69 dpm/100cm’
IVP0000282 Scaler Alpha Gross 13.20 dpm/100cm’®
1VP0000283 Scaler Alpha Gross 14.00 dpm/100cm?
IVP0000284 Scaler Alpha Gross 10.60 dpm/100cm?
IVP0000285 Scaler Alpha Gross 9.77 dpm/100cm?
IVP0000286 Scaler Alpha Gross 9.81 dpm/100cm?
IVP0000287 Scaler Alpha Gross 6.88 dpm/100cm’
IVP0000288 Scaler Alpha Gross 7.00 dpm/1 00cm’
IVP0000289 Scaler Alpha Gross 16.90 dpm/100cm?
IVP0000290 Scaler Alpha Gross 3.47 dpm/100cm?
IVP0000291 Scaler Alpha Gross 17.00 dpm/100cm?
IVP0000292 Scaler Alpha Gross 23.90 dpm/100cm?
IVP0000293 Scaler Alpha Gross 20.50 dpm/100cm®
IVP0000294 Scaler Alpha Gross 7.11 dpm/100cm?
IVP0000295 Scaler Alpha Gross 17.30 dpm/100cm?
IVP0000296 Scaler Alpha Gross 23.90 dpm/100cm?
IVP0000297 Scaler Alpha Gross 13.80 dpm/100cm?
IVP0000298 Scaler Alpha Gross 17.00 dpm/100cm’
IVP0000299 Scaler Alpha Gross 13.80 dpm/100cm?

Again, a number of statistical tests of the data were performed to assess the data set. The W-test
was used to measure the relative goodness of the fit of the observed data distribution. The W-test
and histogram showed the data set to be log-normally distributed. The data evaluation statistics
are provided in Figure 3-3. Table 3-7 summarizes the post-surface media sampling direct
surface measurement data, uncorrected for background, collected in survey unit 779-35.

Table 3—-7. Summary Statistics, Post-Surface Media Sampling Direct Static Measurements, Main Building,

Survey Unit 779-35
Statistic Value

Number of Measurements 24

Arithmetic Mean 13.08

Standard Deviation (sample) 5.98

Coefficient of Variation 0.46

Max : 23.90

Median 13.40

Minimum 347

Range 20.43

Geometric Mean 11.70

UCL (normal “t”, a=0.05) \ 15.60

LCL (normal “t”, b=0.05) 10.55
Sampling and Survey Report for Building 779 Cluster, Main Building DOE/Grand Junction Office
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DATA EVALUATION STATISTICS
I _Data Description
Direct Static Surface Measurements (Post Surface Media Sampling)
Building 779 Cluster iIndependent Verification Project
l Building 779, Main Building, Survey Unit 779-35
. Probability Piot and Lesast Squares
BCOL 100] Best FitLine
UNITS - dpm/100 cm*
I {Sample Data
3.47 Descriptive Statistics -
6.48 Number of Samples 24.000
6.69 Mean 13.076
l 6.88 Median 13.400 w0
7.00 Standard Deviation 5.984 -
711 cv 0.45759
7.12 Range 20.430 B
9.77 Minimum 3.470 =
l 9.81 Maximum ' 23.900 e
10.40 GM 11.700 C
10.60 GSD 1.851 L bo,
13.20 Mean of LN(Data) 2.460 / 1%
13.60 SD of LN(Data) 0.502
I 13.80 Percent > DCGL 0:000 -20 0 20 40
13.80
14.00
I 16.90 Normal Statistics Log-Probabllity Piot and Least
17.00 Mean 13.076 Squares Best Fit Line
17.00 UCL(Mean) - Z 15.470 :
17.30 LCL(Mean) -2 10.682
20.50 95%ile - Z 22919
I 23.60 Percent > DCGL 0.000 L 00%
*23.90 W Test (Data) 0.933401 L 98%
23.90 Normal (a=0.05)? Yes + 95%
32
l Lognormal Statistics ‘ L 75%
GM 11.700
GSD . 1.851 i r 50%
AM of data 13.076 L 25% .
AM - MVUE 13.191 | s 16%
| AM - MLE ' 13.268 > 10%
UCL - Norm t stats 15.603 ~ p 5%
LCL - Norm t stats 10.550 i 2%
UCL LogNorm t 16.398 "
LCL LogNorm i 10.736 1.0000  10.0000 100.0000
I UCL - Modified Cox 16.524
LCL - Modified Cox 10.531
UCL - "Exact" 0.00 -
LCL - "Exact"
. 95%ile 26.699 0.08 + 95%ile
UTL 95%, 95% 37249 0.07 4
Percent > DCGL 0.001 0.06 1
PEP (Upper) 0.040 ’
l PEP (Lower) 7.3E-07 0.05
W Test (In Data) 0.944076 0.04 +
Lognorm (a=0.05)? Yes 003 1
l 0.02 1
0.01 1
0 ; \ !
I 0 10 20° 30 40
l Figure 3-3. Data Evaluation Statistics—Direct Static Surface Measurements
(Post-Surface Media Sampling)
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The most telling presentation of the post-surface media sampling surface measurements is a side
by side comparison of the data set summary statistics with the summary statistics from the direct
surface measurements made prior to sampling and the instrument background data collected
during the sampling process. Table 3-8 compares the summary statistics from each of these three

data sets.

Table 3—-8. Comparison of Direct Static Measurement Data Sets Summary Statistics

Pre-sst;r':la’;:"enﬂgnedia Post-:::::l:iz ;ﬂedia Background
Statistic Measurements Measurements Meav;:j r:ents
Value Value

Number of Measurements 29 24 30

Arithmetic Mean 12.69 13.08 15.13
Standard Deviation (sample) 5.20 5.98 5.19
Coefficient of Variation 0.41 0.46 0.34
Max 20.50 23.90 24.80
Median 13.20 : 13.40 14.45
Minimum 4.14 3.47 4.14
Range 16.36 20.43 20.66
Geometric Mean 11.38 11.70 14.10
UCL (normal “t*, a=0.05) 14.67 15.60 17.07
LCL (normal “t", b=0.05) 10.71 10.55 13.20

From the data evaluation and summary statistics, it is evident that the post-surface media

~ sampling direct static measurements show essentially the same activity than those collected prior

to sampling and the instrument background measurements made over the sampling period.
Slightly higher direct static measurements of activity once the surface layer of concrete had been
removed tends to support the possibility that the building materials have a measurable
concentration of naturally occurring radionuclides'. Both the pre- and post-surface media
sampling direct static measurement data set are presented side-by-side in Table 3-9.

3.2 Laboratory Measurements

The GJO Analytical Laboratory was used to assay all smear and surface media samples collected
for independent verification from survey unit 779-35. The GJO Analytical Laboratory was
selected because of its method capabilities, quality program, autonomy, and ability to meet the
detection limits specified in the IV SAP (DOE 1999a). In each case, the laboratory met or
exceeded the contract required detection limit specified in the SAP. Results of samples analyzed
are summarized in the following sections.

'Although indications point to the possibility of measurable concentrations of naturally occurring radionuclides, particularly in the
concrete materials used in the building construction, no credit is taken by attempting to subtract these from the measured vales in
the building. Instead, all radioactivity measured (other than the instrument background) is assumed to be DOE contributed values
and is compared against the applicable DCGL to determine compliance with the DQOs.

Sampling and Survey Report for Building 779 Cluster, Main Building DOE/Grand Junction Office.
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Table 3-9. Direct Static Measurement Data Sets, Pre- and Post-Surface Media Sampling

Sample Pre-Su!-face Media Sampling Direct Post-Stfrface Media Sampling Direct
Location Static Surface Measugrements Static Surface Meas;;rements
dpm/100 cm dpm/100 cm

IVP0000275 - 16.60 . 10.40
IVP0000276 8.28 13.60
IVP0000277 414 7.12
IVP0000278 16.60 . 6.48
IVP0000279 16.60 23.60
IVP0000281 414 6.69
IVP0000282 12.40 13.20
IVP0000283 414 14.00
IVP0000284 7.38 10.60
IVP0000285 ' 20.00 : 9.77

IVP0000286 13.20 9.81

IVP0000287 ' 20.50 6.88

IVP0000288 8.29 7.00
IVP0000289 16.80 . 16.90
IVP0000230 13.40 : 3.47

IVP0000291 13.20 | 17.00
IVP0000292 ' 16.60 23.90
IVP0000293 16.40 20.50
IVP0000294 18.30 7.1

IVP0000295 20.30 : 17.30
IVP0000296 6.17 23.90
IVP0000297 9.92 13.80
IVP0000298 : 13.20 17.00
IVP0000299 13.45 13.80

3.2.1 Smear Samples

Smear samples were collected at each of the 29 designated sample locations. Smear samples
were collected following the initial direct static surface measurement by wiping the surface with
an absorbent smear filter media using moderate pressure. The smears were packaged and
delivered to the GJO Analytical Laboratory for counting. The 29 smear samples were submitted
to the GJO Analytical Laboratory along with two blank and one “spiked” QC smears on
November 29, 1999, for analysis. Table 3-10 is provided to aid the reader to keep the sample
identification numbers straight. Results and conclusions relative to the QC smear samples are
provided in Section 6.0 of this report.

With the exception of the spiked QC samples submitted, the analytical results showed no
measurable radioactivity indicating that there is very little hkehhood that the DCGL for
removable surface contamination might be exceeded in the survey unit. Since every sample
result was below the detection limit for the analysis (MDA), no statistical inferences can be made
for the data set. However, since the method detection limit was significantly below the DCGLy,
for removable alpha radioactivity, and each smear sample was shown to have activity less than
the detection limit, statistical treatment of the data set is not necessary in order to measure
compliance. Table 3—11 summarizes the pertinent information gleaned from the complete
analytical report (Requisition #16848). The entire analytical report is provided in Appendix C.
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Table 3—-10. Smear Sample Identification Crosswalk

Field Sample Location ID# Unique Samplie ID#
(Location atp which the smear Assig?led to the Smear GJ%Q:izlﬁgas:aLr::::;mw

was collected) Sample in the Field
IVP0000271 SMR0000271 263797
IVP0000272 SMR0000272 263798
IVP0000273 SMR0000273 263799
IVP0000274 SMRO0000274 263800
IVP0000275 SMR0000275 263801
IVP0000276 SMR0000276 263802
IVP0000277 SMR0000277 263803
IVP0000278 SMR0000278 263804
IVP0000279 SMR0000279 263805
1VP0000280 SMR0000280 263806
IVP0000281 SMR0000281 263807
IVP0000282 SMR0000282 263808
IVP0000283 SMR0000283 263809
IVP0000284 SMR0000284 263810
IVP0000285 SMR0000285 263811
IVP0000286 SMR0000286 263812
IVP0000287 SMR0000287 263813
IVP0000288 SMR0000288 263814
IVP0000289 SMR0000289 263815
IVP0000290 SMR0000290 263816
iVP0000291 SMR0000291 263817
IVP0000292 - SMR0000292 263818
IVP0000293 SMR0000293 263819
IVP0000294 SMR0000294 263820
IVP0000295 SMR0000295 263821 -
IVP0000296 SMR0000296 263822
IVP0000297 SMR0000297 263823
IVP0000298 SMR0000298 263824
iVP0000299 SMR0000299 263825

SPIKE, 259768 SMR0000597 263826

BLANK, 259733 SMR0000598 263827

BLANK, 259734 SMR0000599 263828

Table 3-11. Summary of Analytical Report Data for Smears

Number of Samples 29 (263797 through 263825)
Method Detection Limit (a=0.05) 4.73 dpm/100cm?
Removable Alpha Surface All smear samples were less
Radioactivity (dpm/100cm?) than (<) MDA
Sample Count Time - 6 minutes
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3.2.2 Surface Media Samples

Surface media samples are collected at each sample locations when either of two conditions are
satisfied (DOE 1999a). First, a sample is collected at each location where a surface coating or
residue, such as paint, is present on the selected surface. Second, a sample is collected at each
location where the direct static surface measurement exceeds L., 22 dpm/100 cmz, indicating the
possible presence of measurable DOE added radioactivity. No sample location met either of the
two criteria for media sampling, however 24 surface media samples were collected to provide
adequate statistical data in determining that the mean total contamination attributable to
radioactivity on and beneath a surface is below the DCGL.

In order to achieve the required detection sensitivity and to distinguish between transuranic and
uranium series radionuclides, alpha spectroscopy ana1y51s was chosen to assay the surface media
samples. Distinction between transuranic and uranium series nuclides is important because
radionuclide series specific DCGLs were established for the surface media samples Sample
masses ranged from approximately 8 to 16 grams and were collected over a 100 cm? surface
area. The laboratory analyzed each sample for the following radionuclide sets:

e Transuranic Series Isotopes Pu-238, Pu-239/240, and Am-241

e Uranium Series Isotopes U-234, U-235, and U-238

In spectrometric analysis, each isotope has its own counting statistics and detection limit. Many
of the sample measurements resulted in one or more of the isotope specific values below the
detection limit. When this occurred, a value equal to one half of the sample specific detection
limit was used to calculate the total radionuclide series activity. Collated data has been derived
from the complete analytlcal report (Requisition #16848) and presented in Table 3—-12. The
entire analytical report is provided in Appendix C.

'From summary data presented in Table 3-12, several features are apparent:

e Isotopic assay of the contaminants found on and beneath the concrete surfaces in the Main
Building indicate the persistent presence of uranium series radionuclides. Each of the
24 samples collected showed detectable concentrations of the two uranium isotopes found
most abundantly in nature, U-234 and U-238. This is indicative of the presence of
background contributions of these nuclides and is consistent with the background
contributions expected in concrete and cinder block materials (NRC 1997).

e Three samples (MED0000275, 276, and 278) from among the 24 collected showed the
presence of transuranic radioactivity. These samples were collected from the floor in
room 222. The Contractor had earlier identified radioactive contamination in this room and
performed a decontamination process to remove it to below the appllcable DCGL value. All
but two sample results had one or more of the transuranic nuclides of i mterest at
concentrations below the detection level.

DOE/Grand Junction Office Sampling and Survey Report for Bulldlng 779 Cluster, Main Building
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Table 3—-12. Surface Media Sample Data, Main Building, Survey Unit 779-35—Alpha Isotopic Analysis

Suipping ureiy sasn) 64, Suipling 10j uoday Lsaing pus Surjdureg

Total Total
CL Transuranic| Uranlum
. - m Am-241 Pu-238 Pu-239/240 U-234 U-235 U-238 Activity Activity
h _M m m. c € < c
M o Hm\ o ® m < ® ° .m <] o 3 W ° ® © £ < ®
N a ~ —- - -~ ~
: g | 2 | 5 |33E| 5 |33g| & |=se| 5| 2 |g3E| 2| :
o ] > > e > > 9 > sS0 > > > 9 > o o
g 7] = © Tea m 2w v >9= M v Tea © S ]
E a 2 g |82 £2e| £ [322 £ |g30| ¢ £ B
@ 3 S |8E«| 8 |8E<| 2 |% g | & |g8E<| &
E & g8 S gsg g s3® @ s 252 @ g 3
3 3 o8 3 xeg [ $a « € |G (3
H i «& z
[ ]
IVP0000275| 263921 12.71 2.34 234 0.35 0.18 11.97 11.97 2239 .| 164 1.64 23.25 14.49 47.28
IVP0000276.| 263922 10.86 2.99 299 2.24 224 128.90 | 128.90 | 16.66 0.95 0.48 16.19 134.13 33.33
IVP0000277 | 263923 11.91 0.91 0.91 1.10 0.55 210 2.10 15.91 1.30 0.65 21.74 3.56 38.30
IVP0000278 | 263924 15.61 9.01 9.01 0.79 0.40 10.23 10.23 20.12 2.27 2.27 19.55 19.64 41.94
IVPQ000279 | 263925 16.39 1.92 1.92 2.59 2.59 2.07 207 32.12 1.69 0.85 31.87 6.58 64.84
IVP0000281 | 263926 10.12 0.92 0.46 0.24 0.12 0.88 0.44 18.00 1.04 0.52 21.56 1.02 40.08
IVP0000282 | 263927 9.09 0.55 0.28 0.52 0.26 1.33 1.33 19.08 1.40 1.40 17.37 1.87 37.85°
IVP0000283 | 263928 14.15 1.05 0.53 0.67 0.34 2.30 2.30 41.22 3.52 3.52 41.56 3.16 86.30
IVP0000284 { 263929 17.57 1.15 1.15 1.21 0.61 1.46 1.46 39.00 2.15 1.08 36.69 3.22 76.77
IVP0000285 | 263930 10.25 0.81 0.81 0.92 0.46 0.52 0.26 17.96 1.16 0.58 19.59 1.53 38.13
IVP0000286 | 263931 7.93 0.63 0.32 0.39 0.20 0.48 0.24 16.82 1.19 1.19 19.29 0.75 37.30
IVP0000287 | 263932 17.89 0.74 0.74 0.91 0.46 1.60 0.80 31.94 1.76 1.76 28.78 2.00 62.48
IVP0000288 | 263933 11.97 0.57 0.29 0.60 0.30 0.82 0.41 23.60 1.08 0.54 26.39 1.00 50.53
IVP0000289 | 263934 12.80 0.85 0.85 0.34 0.17 0.70 0.35 22.54 1.39 1.39 23.68 1.37 47.61
IVP0000290 | 263935 15.26 0.98 0.98 0.86 0.43 1.31 0.66 25.66 1.98 1.98 28 207 55.64
IVP0000291 | 263936 11.03 0.73 0.37 1.00 0.50 1.00 0.50 21.67 1.20 0.60 22.31 1.37 44.58
IVP0000292 | 263937 12.85 0.76 0.38 0.56 0.28 0.92 0.46 27.20 1.35 0.68 28.41 1.12 56.29
IVP0000293 | 263938 7.87 0.66 0.66 0.46 0.23 0.18 0.18 13.64 1.28 1.28 14.55 1.07 29.47
IVP0000294 | 263939 10.84 0.66 0.66 0.54 0.27 0.99 0.50 20.87 1.90 0.95 20.04 143 41.86
IVP0000295 | 263940 7.49 0.59 0.59 0.38 0.19 0.58 0.29 17.77 0.97 0.97 15.74 1.07 34.48
fVP0000296 { 263941 13.29 0.56 0.56 0.74 0.37 0.92 0.46 25.87 1.62 1.62 22.23 1.39 49.72
IVP0000297 | 263942 13.42 0.56 0.56 0.90 0.45 0.99 0.50 21.37 1.81 0.91 22.32 1.51 44 60
IVP0000298 | 263943 9.55 0.56 0.28 0.58 0.29 0.64 0.64 18.02 1.05 1.05 18.06 1.21 37.13
IVP0000299 | 263944 15.43 1.23 0.62 0.88 0.44 1.21 0.61 34.28 1.87 0.94 32.61 1.66 67.83

PO uonoung pUBID/AOA

© 000Z Arenurer

Shaded cells indicate values below the detection limit. The reported value is the sample-specific MDA.
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Document Number Z00006AA Sampling and Survey Results

o The detection limit for a given isotope varied for each sample. This is due to the variation in
the total sample mass collected. The laboratory was limited by the mass of sample that could
efficiently be processed to extract the nuclides of interest. As a result, the laboratory
fractioned a relatively consistent aliquot of the total mass submitted to actually perform the
analysis. The larger the sample collected and submitted, the smaller the fraction represented
by the aliquot. Thus, the detection limit increased (got poorer) as the total mass collected
mcreased In each case, however, actual field sampling procedure collected a sample from a
100 cm? area until the entire surface veneer had been removed

e The three samples which indicated the presence of transuranic activity severely skews the
surface media samples for transuranics. This skewness likely results in very conservative
estimates of the overall residual transuranic activity in the survey unit.

Surface media sample data evaluation statistics are presented for the uranium series, the
transuranic series, and the transuranic series excluding samples #263921, #263922, and #263924
in Figures 34, 3-5, and 3-6, respectively. Table 3—13 presents the summary statistics for the
surface media sample data set, with the transuranic and uranium series nuclides presented as
independent subsets. For information purposes, the transuranic series data summary statistics
have been presented with and without samples #263921, #263922, and #263924 collected at
locations IVP0000275, 276, and 278.

Table 3—13. Summary Statistics, Surface Media Samples

Transuranic
Surface Activity Uranium Series -
Statistic Value Surface Activity -
Samples 263921, Samples 263921, Value
263922, and 263924 | 263922, and 263924
included - excluded
Number of Measurements 24 21 : 24
Arithmetic Mean 8.68 1.90 48.51
Standard Deviation 27.10 1.32 14.36
Coefficient of Variation 3.12 0.69 0.30
Max 134.13 6.58 86.30
Median 1.52 1.43 44 .59
Minimum ' 0.76 0.75 29.47
Range 133.38 - 5.83 56.83
Geometric Mean 2.39 "1.64 46.72
UCL (log-normal “t", a=0.05) 7.94 2.37 . 54.46
DOE/Grand Junction Office Sampling and Survey Report for Building 779 Cluster, Main Building
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DATA EVALUATION STATISTICS

Data Description

Uranium Series Activity, Surface Media Samples
Building 779 Cluster, Independent Verification Project
Building 779, Main Building, Survey Unit 779-21

Probability Plot and Least Squares

r Do 5000] Best Fit Line
Sample Data . §
UNITS - dpnv100 cm? " Descriptive Statistics %
29.47 Number of Samples 24.000 /mr 98%
33.32 Mean 48,514 ,é__.. %
34.48 * Median 44,590 +90%
37.13 Standard Deviation 14.357 15w
37.30 cv 0.295933
37.85 Range 56.830 + 5%
38.13 Minimum - 20.470 ko
38.30 Maximum 86.300 4 1B%
40.08 GM 46.720 / + W%
41.86 GSD 1.315 4 T
41.94 Mean of LN(Data) 3.844 I
4458 SO of LN(Data) 0.274 i
44.60 Percent > DCGL 0.000 .00 50.00 100.00
47.28 :
47.61
49.72 Normal Statistics Log-Probability Piot and Least
50.53 Mean 48.514 Squares Best Fit Line
55.64 UCL(Mean) - Z 64.258
56.20 LCU(Mean)-2Z 42,770
62.48 95%ie - Z 72.131 ]
64.84 Percent > DCGL 0.000 i
67.83 W Test (Data) " 0.902431 3 gg&
76.77 Normal (a=0.05)? No 5%
86.30 0
Lognormal Statistics 3422
GM 46.720 75%
GSD 1.315 50%
AM of data 48.514
AM - MVUE 48.431 25%
AM - MLE 48.509 : 10
UCL - Norm t stats 54.577 ¥ 5%
LCL - Norm t stats 42.452 P 2%
UCL LogNorm t 54,483
LCL LogNorm t 43.206 1 10 100
UCL - Modified Cox 54.497
LCL - Modified Cox 43.040
UCL - "Exact”
LOL - "Exact 0.035 AMand o
95%ile 73.344 0.03 1
UTL 95%, 95% 87.988
Percent > DCGL 0.000 0.025 1
PEP (Upper)
PEP (Lower) 0.02 +
"W Test (In Data) 0.960795 0.015 +
Lognorm (a=0.05)? Yes
. 0.0t +
0.005 -
0 \ {

Figure 3—4. Data Evaluation Statistics—Uranium Series Activily, Surface Media Samples

Sampling and Survey Report for Building 779 Cluster, Main ﬁuilding ' DOE/Grand Junction Office
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DATA EVALUATION STATISTICS
Data Description
Transuranic Activity, Surface Media Samples
Building 779 Cluster, independent Verification Project

Building 779, Main Building, Survey Unit 779-35
Probability Plot and Least Squares

l DCGL 3 OOI Best Fit Line
Sample Data
UNITS - dpm/100 cm? Descriptive Statistics
0.75 Number of Samples 24.000 /Q
1.00 - Mean 8.676 A I
1.02 . Median 1.520 7
1.07 Standard Deviation 27.100 /0L
1.07 cv 3.123569 ko
1.12 Range 133.380°
1.21 Minimum 0.750 1/ b
137 Maximum ' 134.130 /] 108
1.37 GM o 2.389 / &
1.39 GSD 3.268 1%
1.43 Mean of LN(Data) 0.871 i
1.51 SD of LN(Data) 1.184 -200.0 -100.0 0.00 100.0 200.0
1.53 Percent > DCGL 4.167 o Y o Y
1.66
1.87
2.00 Normal Statistics Log-Probability Plot and Least
2,07 Mean 8.676 Squares Best Fit Line
3.16 . UCL(Mean) - 2 19.518
322 LCL(Mean) - Z -2.166
3.56 95%ile - Z §3.255
6.58 Percent > DCGL 0.038
14.49 W Test (Data) 0.302545 t
19.64 Normal (a=0.05)? No i
134.13 +
Lognormal Statistics I
GM 2.389
GSD 3.268 T
AM of data 8.676 =
AM - MVUE 4.599 I
AM - MLE 4.816 =
UCL - Norm t stats 20.119 I
LCL - Norm t stats -2.767
UCL LogNorm t 7.840 0 1 100 10000
LCL LogNorm t 2.921
UCL - Modified Cox 8.879
LCL - Modified Cox 2.382
UCL - “Exact" 03 -
LCL - "Exact ' AMEnd  gsuie
95%le 16.755 o2s ' | ©'¢
UTL 95%, 95% 36.778 - |
Percent > DCGL 0.081 021 ' '
PEP (Upper) 0.746 : .
PEP (Lower) 0.001317 015 1 !
W Test (In Data) 0.746877 : |
Lognorm (a=0.05)? No 014 |
|
005+ N °
| |
04+ 1y + —
o 10 20 30 40

Figure 3-5. Data Evaluation Statistics—Transuranic Activity, Surface Media Samples
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Document Number Z00006AA

Data Description

DATA EVALUATION STATISTICS

Transuranic Activity, Surface Media Samples (without samples MED0000275, 276 and 278)

Building 779 Cluster, Independent Verification Project

Building 779, Main Building, Survey Unit 779-35

r DCGL 100}
Sample Data
UNITS - dpm/100 cm? Descriptive Statistics
0.75 Number of Samples
1.00 Mean
1.02 Median
1.07 Standard Deviation
1.07 cv
1.12 Range
1.21 Minimum
137 Maximum
1.37 GM
1.39 GSD
1.43 Mean of LN(Data)
1.51 SD of LN(Data)
1.53 Percent > DCGL
1.68
1.87
2.00 Normal Statistics
2.07 Mean
3.18 UCL(Mean)-Z
3.22 LCL(Mean)-2Z
3.56 95%ile - Z
6.58 Percent > DCGL
W Test (Data)

Normal (a=0.05)?

Lognormal Statistics
GM

GSD

AM of data

AM - MVUE

AM - MLE

UCL - Norm t stats
LCL - Norm t stats
UCL LogNorm t
LCL LogNorm t
UCL - Modified Cox
LCL - Modified Cox
UCL - "Exact”

LCL - "Exact”
95%ile

UTL 95%, 95%
Percent > DCGL
PEP (Upper)

PEP (Lower)

W Test (In Data)
Lognorm (a=0.05)?

- 1903

21.000
1.803
1.430
1.319

0.693079
5.830
0.750
6.580
1.637
1.676
0.493
0.516
0.000

Best Fit Line

Probability Plot and Least Squares

=

F IFFEFIF SN

/
/ +

P 2 3

-5.00 0.00 5.00 10.00 15.00

1.903
2.487
1.339

© 4,072
0.000
0.700394
No

1.637
1.676

1.858
1.871
2.503
1.303
2.387
1.479
2.388

8quares Best Fit Line

Log-Probability Piot and Least

1.445

3.829

0.9116
Yes

95%ile

Figure 3-6. Data Evaluation Statistics— Transuranic Activity, Surface Media Samples

. -  (without samples MED0000275, 276, and 278)
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4.0 Analysis of Sample Plan Results for Compliance

In accordance with MARSSIM and other EPA guidance (EPA 1997) (EPA 1993), the
_Building 779 Cluster IV SAP identified the decision rules which provide the basis for

independently verifying and assessing the RFETS Contractor’s conclusions and
recommendations for risk management actions in Building 779 (DOE 1999a). To accomplish
this objective, the IVC was tasked with performing independent measurements of a
representative fraction of the Contractor’s survey, such that a statistically valid, yet independent
conclusion could be drawn. In order to obtain a data set robust enough to allow statistically valid
comparisons with the decision rules, the IVC selected and sampled one of the 17 designated
interior survey units in the Main Building. The first decision rule supports this decision
objective. The IVC was also tasked with reviewing and verifying the Contractor’s Closeout
Radiological Survey Report and its conclusions. Since the Contractor’s decision basis is applied
independently to each survey unit, a sampling and statistical test with power comparable to that
used by the Contractor was needed in order to compare with the conclusions reached by the
Contractor. The second decision rule supports this objective. The decision rules which define
compliance for the independent verification of the Building 779 Cluster surveys are specified in
the IV SAP (DOE 1999a) and were reviewed by the EPA and approved by DOE and CDPHE.
The IVC’s SAP specifies the following two decision rules:

If the independent verification survey concludes that, in the selected survey unit(s), the mean
(or median) removable surface contamination concentration is below 20 dpm/100 cn?’ gross
alpha activity, and the mean (or median) total alpha surface contammatton concentration as
measured by direct surface emission is below 100 dpm/100 cni’, and the maximum total alpha
surface contammatzon concentration as measured by direct surface emission is below

300 dpm/100 cn?’, and the mean (or median) contamination concentration on and beneath a
surface with a surface coating as measured by collection and analysis of a surface media
sample is below 100 dpm/100 cm?’ for all transuranic nuclides combined and below

5,000 dpm/100 cm?’ for all uranium series nuclides combined, then conclude that the survey
unit meets the release criterion.

If the IVC survey conclusion disagrees with the Contractor’s final status survey conclusion,
then refute the Contractor's conclusion for the survey unit and consult with the DOE-RFFO
contact for direction on discrepancy resolution.

Demonstrating compliance with the decision rules for independent verification provides DOE
with assurance that a substantial and credible case exists for releasing the buildings from further
radioactive contamination controls during demolition or disposal.

The first decision rule forms the basis for the five DCGLs, the benchmarks against which
measured values are compared to determine compliance. Each component of the decision rule
can be reduced to a specific DCGL. The DCGLs for the Main Building Closeout Radiological
Survey are:

o 20 dpm/100 cm’ for removable alpha surface contamination

o 100 dpm/100 cm’ (mean or median) total alpha surface contamination as measured by direct
surface emission :

DOE/Grand Junction Office Sampling and Survey Report for Building 779 Cluster, Main Building
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o 300 dpm/100 cm’ (maximum) total alpha surface contamination as measured by direct
surface emission

o 100dpm/100 cm’® (mean or median) total transuranic surface contamination on and beneath
a surface with a surface coating as measured by collection and analysis of a surface media
sample

e 5,000 dpm/100 cm’ (mean or median) total uranium series surface contamination on and
beneath a surface with a surface coating as measured by collection and analysis of a surface
media sample

4.1 Survey and Sampling Results Compared to the DCGLs

The following sections address each component of the sampling performed and compare the
results to the applicable DCGLs. While each data set collected by the IVC has been shown to
best fit a normal distribution, the DCGLw values, as stated by the RFETS Contractor

(RMRS 1999a), do not specify whether the compliance benchmark assumes the arithmetic mean
or some other estimate of central tendency appropriate to the distribution. For example, in the
case of normally distributed data, the normal average (i.e., arithmetic mean) is a more
appropriate indicator of the central tendency. When the distribution is not well known or
abnormally skewed, the median value generally provides a good estimate of the central tendency
for the data set. For comparison purposes in this report, the arithmetic (or normal) mean, the log-
normal mean, and the median value are provided for each data set along with the maximum
values observed. These provide the risk managers and decision maker with the range of plausible
values that might be encountered and considerable evidence, regardless of the underlying
distribution, for comparison with the DCGL benchmarks.

4.1.1 Direct Static Surface Measurements

Table 4-1 presents the gross direct static surface measurement results obtained in the survey unit
selected for independent verification in survey unit 779-35. In this table, no correction for
instrument background has been made in order to provide the risk managers and decision makers
with the information needed to compare corrected and uncorrected results in the survey unit and
correlate the measured residual radioactivity in the survey unit not only with the DCGL but also
with the comparable measure of background.

Table 4-1. Comparison of Direct Static Survey Measurements to Applicable DCGLs

Main Building, Survey Unit 779-35
Unadjusted (Gross) Measurements

(dpm/100 cm )
~ DCGL Value 1.
(Total Surface ...; | Lognormal .
Contamination by Aﬂ:::::t'g Geometric | Median Ar:;tér:’etlc Logrcl:Lnnal Maximum
direct surface ' Mean 5 s
emission) '
100 dpm/100 cm’ 127 11.4 13.2 147 16.8 e
300 dpm/1 00 sz ,\:L;:g;};'gg‘;ié‘yi& : ”"’"‘“‘3":;12:“5‘ ;; ¥ B wv‘z ‘«»%I v x R ;j:«'«_w»ﬁ
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Table 4-2 compares the background adjusted survey unit measurement results to the applicable
DCGL. The background adjustment for direct static measurements is made by simply subtracting
the central tendency estimate of the background measurements made over the sampling period
from the comparable central tendency estimate of the gross, or unadjusted values collected and
recorded in the field (see Section 3.2 for detailed discussion of background correction methods
employed).

Table 4-2. Comparison of Background Adjusted Direct Static Survey Results to Applicable DCGLs

Main Building, Survey Unit 779-35
Background Adjusted (Net) Measurements

(dpm/100 cm )
- .. | Lognormal
DCGL Value Arithmetic Geometric | Median Arithmetic | Lognormal Maximum
Mean M UCLgs UCLgs
_ ean .
100 dpm/100 cm*
Total Surface Contamination
by direct surface emission’
300 dpm/100 cm*
Total Surface Contamlnatlon e e ,
by direct surface emission® [ S ) i

“Background corrected values are provnded for information. They are not dlstlngmshable with stahstlcal significance
from background.
®The following background values were used to adjust the direct static measurement values:

Arithmetic Mean = 15.1

Lognormal Geometric Mean = 14.1

Median = 14.5

Arithmetic UCL = 17.1

Lognormal UCL =18.0

Maximum = 24.8

From the above data, it is evident that the surface contamination as measured by direct surface
emission from the building surfaces in survey unit 779-35 is well below the DCGLw. The IVC
did not employ a scanning survey method in the independent verification sampling plan. Rather,
the IVC has evaluated the scanning data collected by the Contractor to determine if the data
supports the conclusions reached by the Contractor with respect to the DCGLgmc. However, it is
interesting to note the maximum concentration measured using direct static methods as it
compares to the DCGLgmc. The maximum value measured in survey unit 779-35 is substantially
below the DCGLEgwmc and the background adjusted mean concentration is essentially zero. The
independent verification data cannot exclude the possibility that localized concentrations of
surface contamination might exist above the DCGLgymc value. But, given the number of
measurements made, knowledge about the nature of the distribution of the data, and the large
differences between the data metrics and the DCGLgMmc, it can be inferred that the likelihood of
encountering even moderately sized areas with concentrations exceeding the DCGLgwmc is
extremely small.

AN

4.1.2 Smear Samples for Removable Surface Contamination

Smear samples are not subject to the influence of background radiation’ at the site, but the

‘'radiation counting instruments used to assay these samples are subject to background radiation

levels at the counting laboratory and have inherent instrument backgrounds which are corrected
by the laboratory processing the samples. Since the background corrections performed are not
relevant to the conditions encountered in the Main Building, only the background adjusted values

DOE/Grand Junction Office Sampling and Survey Report for Building 779 Cluster, Main Building
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are provided here in Table 4-3. The raw counting data can be referenced in the analytical
laboratory report for the smear samples contained in Appendix C.

Table 4-3. Comparison of Smear Sample Results to Applicable DCGLu.

Main Building, Survey Unit 779-35
Smear Sample Results

(dpm/100 cm®)
Lognormal
DCGL Value Arithmetic Geometric | Median Arithmetic | Lognormal Maximum
Mean Mean . UCLgs UCLgs
20 dpm/100 cm* .
Removable Surface <4.73%" <4.73° <4.73° NA NA <4.73°
Contamination

All 29 smear samples yielded total alpha activity below the detection limit for the analysis. The method detection

limit is presented for comparative information.

From the above data, it is evident that the removable surface contamination, as measured by
smear sampling of the surfaces in survey unit 779-35, is well below the DCGL.

4.1.3 Surface Media Samples

As with smear samples, surface media samples are not subject to the influence of background

radiation at the site, but have been corrected for the background present at the laboratory by the
laboratory processing the samples. Again, since the background corrections performed are not
relevant to the conditions encountered in the Main Building, only the background adjusted values
are provided here in Table 4-4. The raw counting data can be referenced in the analytical
laboratory report for the smear samples contained in Appendix C.

Table 4-4. Comparison of Surface Media Sample Results to Applicable DCGLs

Main Building, Survey Unit 779-35
Surface Media Sample Results
(dpm/100 cm?)
. Lognormal
DCGL Value Arlrtdhmetlc Geometric | Median Arithmetic | Lognormal Maximum
ean Mean UCLgs UCLgs
100 dpm/100 cm* .
Total Transuranic Activity 8.7 24 1.5 20.1 7.9 134
by surface media sample
5,000 dpm/100 cm” i
Total Uranium Series Activity 48.5 46.7 4.6 54.6 545 86.3
by surface media sample

From the above data, it is notable that the mean total transuranic activity contained on and in a
thin veneer beneath the surface sampled is significantly less than the allowable mean value even
though one sample exceeded this value. For a Class I survey unit, this was not necessarily
unexpected and shows that the building is not utterly free of added radioactivity. The surface
media sample measurement that exceeded the mean value is addressed in Section 7.2. ‘

Most of the samples measured for transuranic activity resulted in measured concentrations below
the method detection limit for the analysis. Much of the transuranic activity reported is attributed
to americium-241 (Am-241) owing to interference in the energy window for Am-241 rather than
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americium activity. (See Appendix C for the method blank data indicating the activity showing
up as Am-241 even when no americium is present.)

The total uranium series activity was consistently measured at concentrations exceeding the
method detection limit even though the concentrations measured were consistently well below
the applicable DCGL. The presence of detectable concentrations of uranium series nuclides does
not, however, necessarily indicate that the activity is DOE contributed activity. In fact, isotopic
ratios present in the samples support the position that the uranium series activity is naturally
occurring radioactivity present in the construction materials from which the building was made.
Nonetheless, because a decision was made during sampling plan design to avoid the need to
make reference survey unit comparisons in order to statistically verify this assumption, all of this
activity is herein assumed to be DOE contributed and is compared directly to the applicable
DCGL. Even with this conservative assumption, it is clear that the residual uranium series
activity on and in a thin veneer beneath the surface sampled is well below the DCGL.

4.2 Summary of Field Sampling Data

As evidenced above, each metric—the arithmetic average, logarithmic average, their respective
95 percent upper confidence limit (UCLygs) estimates, and the median value—is well below the
applicable DCGLw concentration value. Moreover, the maximum value for each data set is well
below the applicable DCGLEgMmc. Based on the direct static measurements, removable smears
sample results, and surface media sample results collected in the survey unit selected for
independent verification of the Main Building (779-35), there is no evidence of radiological
surface contamination levels exceeding the selected DCGLs.

Thus, the first of the tests of the DQO decision rule—the residual radioactivity must not exceed
the applicable DCGLs—has been verified.
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End of current text
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5.0 Graphic Presentations of the Survey and Sampling Results

Graphics are a powerful and valuable tool used in reviewing the data collected. Graphic
presentations—Normal Probability, Log Probability, and Probability Density Function Plots—
have already been provided in Section 3.0 in support of the determination of the underlying
distribution of each data set. In addition to these graphical treatments of each of the data sets
collected, additional pictorial presentations are provided in Section 6.0 to assist the risk manager
and decision maker in evaluating the data. Each form of graphic presentation provides a unique
perspective or advantage in the data evaluation process.

5.1 Posting Pldts—Spatial Contamination Distribution Graphics

Posting plots are presented for visualizing the spatial contaminant distribution within the survey
unit sampled and surveyed by the IVC. Trends in spatial distribution become evident when data
is plotted in this manner. The results of each data set, normalized to units of dpm/100 cm?, are
superimposed over the building surfaces. The walls and ceilings in the building are “unfolded” to
form a contiguous surface segment, as when a cardboard box is unfolded and laid flat. Three
posting plots are provided. One plot, (Figure 5-1) displays the 29 direct static surface
contamination measurements made in survey unit 779-35. The data used to generate this posting
plot are “gross” measurements (not corrected for the mean background of 15.1 dpm/100 cm?) to
avoid negative numbers. Figures 5-2 and 5-3 display the 24 surface media sample results for
transuranic and uranium series activities, respectively.

With one exception (the surface media sample for transuranic activity from location
IVP0000276), the posting plots confirm that no substantial spatial trends in residual activity are
present. '

5.2 Histogréms—Concenti'ation Distribution Graphics

One of the oldest methods used for analyzing data set distributions is the histogram (or frequency
plot). The data are divided into units, or bins, representing increments of activity. The data set is
than sorted into these bins and the number of data points occurring in each bin (the frequency) is
counted and then plotted using a bar graph. This presentation is designed to provide for visual
means of assessing the symmetry and variability of the data set. When constructed correctly, the
histogram will indicate if the data are skewed and will show the direction of skewness

(EPA 1998). Figures 54, 5-5, 5-6, 5-7, and 5-8 display the histograms (technically frequency
plots) for the background, direct static surface measurement, post-surface media sampling direct
static surface measurement, surface media samples for transuranics, and surface media samples
for uranium data sets, respectively.

DOE/Grand Junction Office Sampling and Survey Report for Building 779 Cluster, Main Building
January 2000 Draft Final ““Page 5~1

50




Document Number Z00006AA

Graphic Presentations of the Survey and Sampling Results

INDEPENDENT VERIFICATION FOR THE BUILDING 779 CLUSTER
SURVEY UNIT SAMPLE PLAN

Posting Plot: Direct Static Measurements
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Figure 5-1. Posting Plot—Direct Static Surface Contamination Measurements
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INDEPENDENT VERIFICATION FOR THE BUILDING 779 CLUSTER
SURVEY UNIT SAMPLE PLAN

Posting Plot: Surface Media Samples, Transuranlc
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Figure 5-2. Posting Plot—Surface Media Samples, Transuranic Ac‘tivity
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INDEPENDENT VERIFICATION FOR THE BUILDING 779 CLUSTER

SURVEY UNIT SAMPLE PLAN
- Posting Plot: Surface Media Samples, Uranium
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Figure 5-3. Posting Plot—Surface Media Samples, Uranium Series Activity
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Figure 5-4. Histogram—Instrument Background Measurements

18 120.00%

a 1 100.00%

Frequency

1 20.00%

10 20 30 ' . . More
"Gross Activity"
(dpm/100 cm?)

I R Frequency ~—&— Cumulative % l

Figure 5-5. Histogram—Direct Static Surface Contamination Measurements

DOE/Grand Junction Office i Sampling and Survey Report for Building 779 Cluster, Main Building
January 2000 Draft Final Page 5-5

4




Graphic Presentations of the Survey and Sampling Results Document Number ZO0006AA
9 120.00%
8
100.00%
74
6 80.00%
)
£ 51 ]
5 : { 60.00%
o . .
e 4
-
3 - 1 40.00%
2
1 20.00%
14
0 — . ' .00%
5 10 15 ) 20 25 Mors
"Gross Activity"
(dpm/100 cm?)
[ R Frequency —&~ Cumulative % l

Figure 5-6. Histogram—~Post-Surface Media Sampling Direct Static Surface Measurements
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Figure 5-8. Histogram—Surface Media Samples, Uranium Series Activity

Each of the histogram plots provides evidence of relatively symmetric or-left shifted skewness in
the data set with most data clustered around a non-discrete central concentration which is
substantially below the applicable DCGL. This symmetric tendency supports the conclusion that
the data distributions are best estimated by the normal distribution.

5.3 High-Low Graphs—Data Variability Graphics

A key element in the evaluation of the sampling and survey data is the variation within the data
set. As the data variability increases, the ability of the risk manager to confidently make
decisions about true state of radiological contamination in the survey unit or building in relation
to the applicable DCGL and null hypothesis decreases. When variability is small (or éxcessively
large) relative to the difference between the mean and the DCGL, the risk manager can be
confident in the decisions made using the data set provided. When evaluating data variability, it
is important to know, first, that the data set contains a sufficiently large sample population
(number of measurements). Retrospective power curves, demonstrating the “power” of the sign
test to reject the null hypothesis with the actual sample size collected, are presented in

Section 8.0. High-Low graphs are simple presentations showing the range between the upper and
lower 95 percent confidence intervals about the central tendency (geometric or arithmetic mean).
Figures 5-9, 5-10, and 5-11 depict the variability observed in each type of data analyzed.
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Figure 5-9. High-Low Graphs—Direct Static Surface Measurements
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Figure 5-10. High-Low Graphs—Surface Media Samples, Transuranic Activity
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Figure 5-11. High-Low Graphs—Surface Media Samples, Uranium Series Activity

The pattern of comparatively low central tendencies, and small measure of data variability in
each of the data sets presented, provide substantial evidence that the estimates of the true mean
residual radioactive concentrations presented are below the DCGLs. No DCGL is included in the
95 percent confidence intervals about the mean. The lack of significant variability in any of the
data sets is also indicative of a lack of discretely distributed activity (supporting the conclusions
of the posting plots above) and excellent precision in the analytical methods employed in the
sampling and measurements processes. By presenting the three data sets made with the same
instruments and procedures (background, direct static measurements, and post-surface media
sampling direct static measurements), it is also evident that they report essentially equivalent
measures of activity. In other words, the best estimates of surface activity as measured by direct
surface emission are statistically indistinguishable from background.

Other visual presentations of the data are possible and may have been indicated if the data sets
available were less robust than they actually are. However, the graphic treatment of the data
presented here and in other sections is sufficient to enable the risk managers and decision maker
to make confident determinations respecting the data. .
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6.0 Quality Control Sampling Results and Analysis

An important aspect of any sampling plan is the effort made to assure the quality of data
collected. The independent verification process as a whole is a QA method in itself. Thus, it was
critical to assure the quality of all of the independent verification data through quality checks and
controls, calibrations, training, and qualification of laboratories and services used. The objective
of independent verification for the Building 779 Cluster final status radiological surveys added
an element of QA to the design of the sampling evolution. In addition to designing quality
checks and controls into the independent venﬁcatlon sampling, the IVC provided for QC checks
to assess the quality of the Contractor’s data.

The IV SAP distinguished these two principle QC objectives in the design of the sampling plan.
Stage I QC sampling was designed to assess the quality of the data collected by the Contractor.
Stage II QC sampling was designed to assess the quality of the data collected by the IVC. In each
case where QC samples were used, either for Stage I or Stage II sampling, the samples were
maintained under chain-of-custody control from the time they were prepared until they were
introduced to either the Contractor’s or IVC’s sample batch. Tamper seals and locked storage
were employed when samples were not in the phiysical custody of the IVC’s Field Team Leader.

The IV SAP specifies QC sampling to be performed over the duration of the Final Status Survey
performance for all survey units in the Building 779 Cluster rather than for each specific
building. This report, specific to the Main Building, does not contain every element of QC data
planned for the cluster of buildings as a whole. The costs associated with implementing separate
QC sampling for each building in the 779 Cluster was determined to be prohibitive and
unnecessary. Instead, a cumulative assessment and presentation of QC data will be presented
with each successive Independent Verification Report of the Contractor’s Final Status Survey.

This section of the report presents the QC data collected and measures employed to assure that
quality objectives in the design of the sampling plan were achieved. Section 7.0 assesses the
overall data quality against the published or industry accepted data quality indicators.

6.1 Stage I—Independent Quality Control of the Contractor’s Sampling

6.1.1 Smear Samples

The IVC provided smear samples to the Contractor for measurement and analysis by the
Contractor’s selected instrumentation and methods. An unopened package of smear sample
media was obtained from the Contractor prior to the start of the independent verification of the
Main Building. The IVC assigned a series of these as “blanks” and spiked a second series of
smears with three different concentrations of an alpha emitting transuranic nuclide—one which
is part of the nuclide mix identified as a contaminant of concern for the 779 Cluster.

The spikes were not certified as containing traceable concentrations of the nuclide added. Thus,
the spikes do not provide a measure of accuracy directly. Accuracy is established for the® |
instrument measuring the activity on the smears by the RFETS (or contract laboratory, if used)
calibration and analysis procedures. Instead, the spikes serve to provide a comparison between
the results achieved by the Contractor and those achieved by the IVC.

DOE/Grand Junction Office ’ Sampling and Survey Report for Bulldmg 779 Cluster, Main Building
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The blank smears test the ability of the counting instrument used to distinguish between
background and added activity as well as the ability of the counting technician and sample
handling process to prevent cross-contamination.

The IVC has introduced 20 blank smears and 21 spiked smears into the Contractor’s smear
sampling batch during the final status survey of Building 779. The QC samples were packaged
and identified exactly as the Contractor’s procedure dictated. Because the Contractor used the
same technician to collect and analyze the smear samples they collected, it was not possible to
present a double blind set of QC samples; he would know when samples other than those he
personally collected were introduced. They were presented as a single blind set of QC samples.
The Contractor’s counting technician was not aware of the objective of the samples, nor the fact
that some were blanks and some were spikes.

The blank smears were prepared by wiping a clean, unaffected, and uncontaminated surface.
Each was then packaged individually, assigned a unique QC sample number, and physically
controlled to ensure custody and integrity. The spiked smears were prepared by pipetting liquid
standard concentrations onto a smear filter disc.

Spiked smears were prepared with three different quantities of radioactivity to provide a range of
gross alpha radioactivity concentrations over the range expected to be encountered in the Final
Status Survey. This range is necessarily small and near zero for a Final Status Survey.

The QC samples provided to the Contractor were measured and reported to the IVC. Table 6-1
provides a crosswalk between the IVC and Contractor assigned sample numbers and presents a
summary of the results obtained by the Contractor and the GJO Analytical Laboratory which
establishes a cumulative cross comparison as a measure of the relatlve accuracy of the
instruments and methods employed.

From Table 6-1, it is seen that all but one of the 20 blank smears returned results indicating no
detectable radioactivity or activity less than the reported MDA. As reported in the IVC Sampling
and Survey Report, Bulldmg 729 (DOE 1999b), sample #2C was identified by the Contractor as
having 4.5 dpm/100 cm?.

Each of the 21 spiked smear samples yielded measurable radioactivity. The 21 spiked activities
were differentiated from one another in the Contractor’s assay. Yet, sample #6C, #13C, and
#16C were reported to have activity below the MDA for the method. As reported in the IVC
Sampling and Survey Report, Building 729 (DOE 1999b), this might be caused by too short of a
counting time (background, sample, or both) to adequately distinguish between background and
low-level activity. Smears #6C and #13C were spiked to the lowest concentration of the three
and were expected to return the lowest measurement of activity among the three. Likewise, the
highest spiked activity returned the highest measurement of activity among the three. Another
possible explanation for the lower than expected result on these smear samples is in the method
used to prepare the spiked samples. As mentioned earlier, a liquid standard containing an alpha
emitting transuranic nuclide was pipetted onto the smear and then allowed to dry. It is likely that
a significant fraction of the total activity deposited migrated to a depth in the smear matrix that
the activity was attenuated by the sample media itself.
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Table 6—1. Results of the Contractor’s Assay of QC Smear Samples Provided by the IVC

IvC Cont-ractor Sample Contractor IivC Contractor ivC
Sample | Assigned Type Reported Reported Reported Reported
iD# | SampleiD# | YP MDA (dpm) | MDA (dpm) | Results (dpm) | Results (dpm)

NED428 1C Blank 4.1 8 0.0 °
NED429 2C Blank 4.1 f 45 ¢
NED430 3C Blank 4.1 @ 0.0 8
NDL431 4C Blank 10.3 ¢ 03 s
NED432 5C Blank 8.5 e -0.6 ¢
NDL289 6C Spike 4.1 ¢ 1.5 &
NDL290 7C Spike 8.5 53 9.9 24.1
NDL291 8C Spike 4.1 8 28.5 ¢
NDL292 9C Spike 8.5 5.4 30.9 54.8
NDL293 10C Spike 4.1 : 30.9 4
NDL294 12C Spike 10.3 5.5 529 96.5
259740 42C. Blank 85 4.9 0.6 1.1
259741 43C Blank 8.5 49 -0.6 0.3
259742 44C Blank 8.5 4.9 -0.6 03
259743 45C Blank 7.5 48 09 1.1
259744 46C Blank 75 49 0.9 - 03
259745 47C Blank 75 4.9 -0.6 0.3
259746 48C Blank 75 4.9 0.9 0.3
259747 49C Blank 7.5 4.9 0.9 -0.4
259748 50C Blank 88 49 0.0 03

. 259749 66C Blank 8.8 4.9 0.0 0.3
259750 67C Blank 88 4.9 0.0 0.3
259751 68C Blank 8.8 4.9 0.0 - 03
259752 69C Blank 8.8 5.0 1.5 -0.5
259753 70C Blank 8.8 4.9 1.5 0.3
259754 81C Blank 8.8 4.9 1.5 19
259770 13C Spike 8.5 49 6.9 7.3
259771 14C Spike 8.5 5.0 12.9 12.0
259772 16C Spike 7.5 49 8.4 12.8
259773 16C Spike 75 5.0 3.9 20.6
259774 17C Spike 75 50 12.9 12.8
259775 18C Spike 8.5 5.0 23.4 315
259776 19C Spike 10.3 5.1 27.3 384
259777 20C Spike 8.8 5.0 19.7 36.9
259778 21C Spike 8.8, 5.0 34.8 32.2
259779 22C Spike 8.8 5.0 30.3 26.8
259780 28C Spike 10.3 52 73.9 96.8
259781 29C Spike 10.3 5.2 84.4 96.1
259782 30C Spike 8.8 54 87.9 87.4
259783 26C Spike 8.8 53 75.8 94.5
259784 27C Spike 8.8 5.3 77.3 76.5
“Smear samples were disposed of by the Contractor before being counted by the GJO Analytical Laboratory.
The Contractor counted the smears with an Eberline model SAC-4 alpha smear counters (serial #1069, 1406, and
814). The measured background was 0.2, 0.4, and 0.3 cpm respectively. The efficiency was established at
33.3 percent.
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6.1.2 Surface Media Samples

A total of 23 Stage I and 18 Stage II surface media QC samples have been analyzed for a
cumulative comparison. Surface Media QC samples were made in duplicate (one to be
introduced in the Contractor’s sample batch and the other in the IVC’s sample batch). Before
being introduced by either the Contractor or IVC, they are analyzed by the GJO Analytical
Laboratory. A comparison of results between the initial count by the GJO Analytical Laboratory,
the Contractor’s Laboratory, and the GJO Laboratory when the QC sample was recounted when

63

introduced with the IVC sample batch is presented in Table 6-2. The remaining five Stage II
surface media samples will be introduced during the IV of the remaining survey units for the

779 Cluster.

Table 6-2. Results of the Contractor's Assay of QC Surface Media Samples Provided by the IVC

- - -239/24 -234 - -

Surface Media Sample Am-241 | Pu-238 | Pu-239 . :.Ié U-234 | U 235, | U-238
GJO Lab ID# 259851 0.01 0.02 0.03 0.56 0.07 0.53
IVC ID# MEDO0000213 0.01 0.01 . 0.02 0.55 0.04 0.56
Contractor ID# | 99A9022-019 0.12 g 0.13 0.68 0.14 0.39
GJO Lab ID# 259852 v 0.03 0.03 0.02 0.81 0.05 0.77
IVC ID# MEDO0000162 0.03 0.02 0.02 0.88 0.06 0.75
Contractor ID# | 99A8940-019 0.04 ¢ 0.05 0.59 0.03 0.80
GJO Lab ID# 259853 0.24 0.01 0.51 2.07 -0.09 2.04
IVC ID# MEDO0000163 0.29 0.02 0.49 2.26 0.13 2.12
Contractor ID# | 99A8940-020 0.28 -8 0.69 1.78 0.19 2.14
GJO Lab ID# 259854 0.30 0.01 0.46 0.71 0.04 0.76
IVC ID# MEDO0000214 0.30 0.01 0.35 0.62 0.04 0.66
Contractor ID# | 99A9009-020 0.09 B 0.54 0.41 -0.01 0.38
GJO Lab ID# 259855 0.18 0.04 0.37 0.53 0.04 0.54
IVC ID# MEDO0Q00271 0.20 0.04 0.39 0.36 0.06 0.49
Contractor ID# | 99A9009-019 0.28 f 0.35 0.28 -0.01 0.33
GJO Lab ID# 259856 0.21 0.02 0.34 0.99 0.05 0.86
IVC ID# :
Contractor ID# | 99A9460-021 0.20 8 0.36 0.69 0.02 1.08
GJO Lab ID# 259857 0.31 0.01 0.43 0.99 0.08 0.89
IVC ID# MED0000200 0.18 0.02 0.33 0.88 0.05 0.80
Contractor ID# | 99A9460-022 0.16 - s 0.26 0.80 -0.01 0.76
GJO Lab ID# 259858 0.83 0.02 1.40 1.31 0.08 1.30
IVC ID# MED0000180 0.78 0.02 1.43 1.56 0.06 1.34 .
Contractor ID# | 99A9460-023 | 0.63 a .1.16 - 1.03 0.09 1.04
GJO Lab ID# 259859 0.82 0.02 1.66 1.40 0.05 1.33
IVC ID# MEDO0000189 0.91 0.02 1.70 1.34 0.06 1.34
Contractor ID# | 99A9460-024 0.83 s 1.74 1.56 0.06 1.30
Sampling and Survey Report for Building 779 Cluster, Main Building DOE/Grand Junction Office
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- Pu-2 u-239/240 U-234 U-235 U-238

Surface Media Sample Am-241 | 8 | P pCil; I I
GJO Lab ID# 259860 0.55 0.02 1.23 0.83 0.07 0.68
IVC ID# MEDO0000215 1.37 0.02 1.1 0.71 0.04 0.72
Contractor ID# | 99A9460-025 0.72 o 0.92 0.57 -0.01 0.44
GJO Lab ID# 259861 1.12 0.01 2.36 1.02 0.06 1.03
IVC ID# MEDO0000164 1.21 0.01 1.97 0.95 0.04 0.95
Contractor ID# | 99A9460-026 0.80 B 2.21 0.67 0.05 0.62
GJO Lab ID# 259862 0.49 0.03 0.78 1.42 0.07 1.18 -
IVC ID# MEDO0000216 0.60 0.03 1.05 1.67 0.11 1.62
Contractor ID# | 99A9460-027 0.29 ) 0.53 1.17 0.03 1.06
GJO Lab ID# 259863 1.00 0.08 1.50 0.91 0.10 1.04‘
IVC ID# MEDO0000217 1.33 0.02 2.40 0.83 0.08 0.78
Contractor ID# | 99A9460-028 1.08 ? 2.31 0.57 0.02 0.58
GJO Lab ID# 259864 1.71 0.04 . 3.08 0.58 0.10 0.47
IVC ID# MEDO0000165 1.65 0.01 2.99 0.58 0.04 0.56
Contractor ID# | 99A9460-029 1.66 ¢ 3.41 0.52 0.03 0.32
GJO Lab ID# 259865 0.20 0.03 0.66 1.40 0.13 1.03
IVC ID#
Contractor ID# | 99A9460-030 0.76 ¢ 1.20 0.88 -0.00 0.84
GJO i.ab ID# 259866 1.27 0.04 2.60 0.59 0.09 0.38
IVC ID# .
Contractor ID# | 99R0317-016 1.10 : 1.72 0.68 0.06 0.65
GJO Lab ID# 259867 1.15 0.05 2.46 1.63 0.11 1.64
IVC ID# MEDO0000272 0.66 0.02 2.08 1.22 0.06 1.16
Contractor ID# | 99R0317-017 0.80 ) 2.61 1.52 0.24 1.27
GJO Lab ID# | 2590868 1.17 0.02 3.28 0.64 0.08 0.64
IVC ID# MEDO0000166 0.69 0.02 1.69 0.53 0.04 0.49
Contractor ID# | 99R0317-021 6.90 ¢ 14.2 2.41 0.16 2.30
GJO Lab ID# 259869 3.39 0.04 - 5.27 0.56 0.07 0.61
IVC ID# - .
Contractor ID# | 99R0317-022 14.2 8 22.2 2.50 0.19 2.42
GJO Lab ID# 259870 4.02 0.04 8.59 1.63 0.11 1.60
IVC 1D# MED0000273 7.08 0.02 11.93 1.64 0.07 1.49
Contractor ID# | 99R0317-018 0.75 ¢ 1.32 0.57 0.16 0.75
GJO Lab ID# 259871 8.73 0.05 16.32 2.02 0.09 1.84
IVC ID# :
Contractor ID# | 99R0317-019 3.11 ) 6.01 0.45 0.03 0.67
GJO Lab ID# 259872 14.48 0.04 28.93 244 0.10 2.28
IVC ID# MEDO0000218 7.30 0.01 12.92 1.93 0.11 1.86
Contractor ID# | 99R0317-020 5.03 @ 8 1.41 0.32 1.77
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-2 Pu- Pu-239/240 U-234 U-235 U-238
Surface Media Sample Am-241 | Pu-238 [ ] I I
pCi/g
GJO Lab ID# 259873 3.90 0.06 6.62 1.58 0.10 1.65
IVC ID# MEDO0000274 3.30 0.01 6.78 1.61 0.45 C 1.4
Contractor ID# | 99A9022-020 5.02 B 8.28 1.14 0.76 1.83

*The Contractor did not analyze for this radionuclide.

6.1.3 Direct Surface Emission Measurements

The Contractor and the IVC chose to utilize the same response check source to test the response
of instruments used to make direct surface emission measurements (Table 6-3). This enabled the
comparison of routine instrument response checks using the same isotope, geometry, and
activity. Three instrument systems were employed to make direct surface emission '
measurements during the Final Status Survey of Building 779. The Contractor employed a
subcontractor, Millennium Services, who used a proprietary system (SCM/SIMS) developed by
Shonka Research Associates to perform the scan surveys. The SCM is fundamentally a gas
proportional counter and the SIMS is the survey information management software. The
Contractor also used a NE Electra with a DP-6 dual phosphor scintillation probe to make direct
static surface measurements for comparison with the DCGLw. The IVC used the Eberline model
E-600 multi-purpose survey instrument with a HP-100 gas proportional probe.

Table 6-3. Comparison of Response of Instruments used to Make Direct Surface Measurements

Millennium NE Electra w/ EberlineE-600
Parameter SCM/SIMS DP-6 WIHP-100
Number of Measurements 20 20 20
2n Source Surface Emission Rate 1604 1604 1604
Mean Activity Observed 1315 1261 1302
Standard Deviation 280 83 63
Coefficient of Variation 0.22 0.07 0.04

6.2 Stage II—Quality Control of the Independent Verification Sampling

Stage II QC sampling is associated specifically with the IVC’s field sampling and serve to
establish confidence in the independent verification sampling results rather than correlate them
with the Contractor’s results. Again, not every category of QC measure planned for has been
completed to this point.

6.2.1 Smear Samples

The IVC provided smear samples to the GJO Analytical Laboratory for measurement and
analysis. Smear sample media was reserved by the IVC prior to the start of the independent
verification of Building 779. A series of these were assigned as “blanks” and a second series of
smears was spiked with three different concentrations of an alpha emitting transuranic isotope of
the nuclide mix identified as a contaminant of concern for the 779 Cluster.

As with the spikes prepared for the Contractor, the spikes were not certified as containing
traceable concentrations of the nuclide added. Thus, the spikes do not provide a direct measure
of accuracy. Instead, the spikes serve to provide a measure of confidence in the laboratory’s
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ability to detect radioactivity and to establish a basis for subsequent éomparison between the
results achieved by the Contractor and those achieved by the IVC.

The IVC introduced two blank smear and one spiked smears into the smear sampling batch
during the independent verification survey of survey unit 779-35 in Building 779. The entire
batch of smears was then provided to the GJO Analytical Laboratory. The QC samples were
packaged and identified exactly as those samples collected in the survey unit and were not
distinguishable to the analyst. Because the IVC used an independent laboratory to assay smears,
and because the technician collecting the field smears was not involved with preparing, handling,
or counting smears, it was possible to present the QC samples along with the field samples as a
double blind set.

The blank smears were prepared by wiping a clean, unaffected, and uncontaminated surface.

They were then packaged individually, assigned a unique QC sample number, and physically
controlled to ensure custody and integrity. The spiked smear was prepared by pipetting liquid
standard concentrations onto a smear filter disc.

Spiked smears were prepared with three different quantities of radioactivity to provide a range of
gross alpha radioactivity concentrations over the range expected to be encountered in the
independent verification of the Final Status Survey. The range was, again, small and near zero.

The QC samples provided to the IVC’s laboratory were measured and reported to the IVC
(Appendix F). Table 64 provides a crosswalk between the IVC and GJO Analytical Laboratory
assigned sample numbers and presents a summary of the a summary of the cumulative results
obtained by the laboratory.

From Table 64 it is seen that each blank smear returned results indicating no detectable
radioactivity in excess of the method detection limit. Each of the spiked smear samples yielded
measurable radioactivity. The spiked activities were differentiated from one another and the
lowest result corresponded to the smear with the lowest spiked concentration while the highest
result corresponded to the smear with the highest spiked concentration.

Again, no statement can be made about the accuracy of the results reported by the IVC’s
laboratory subcontractor but results were in line with those expected. The fact that the GJO
Analytical Laboratory apparently used longer counting times than did the Contractor when
measuring smears adds weight to the possibility that insufficient counting time may be at the root
of the disparity in the results on QC smear samples reported by the Contractor.

As reported in the IVC Sampling and Survey Report, Building 729 (DOE 1999b) several smear
samples submitted to the GJO Analytical Laboratory and to the Contractor were disposed of by
the laboratories before they could be collected and provided to the other laboratory for a cross
comparison of laboratory measurements. To remedy this situation, measured sets of QC samples
(one for the Contractor and the other for the IVC) were prepared by the GJO Analytical
Laboratory and are being introduced to the Contractor’s and IVC’s sampling protocol. This
provides a cumulative cross comparison of the relative accuracy of the instruments and methods
employed to assay smears.

b G
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Table 6—4. Results of the GJO Analytical Laboratory Assay of QC Smear Samples Provided by the IVC.

Laboratory

Reported Results

ivC QC IVC Transfer Assigned Sample (Gross o, dpm)"
Sample ID# Sample ID# Sample ID# Type MDA Meas_ured
Activity
NDL 290 SMR0000260 263395 Spike 6.33 24.05
NDL 292 SMR0000261 263396 Spike 5.41 54.84
NDL 294 SMR0000262 263397 Spike 5.49 96.51
NDL 295 SMR0000593 258235 Spike 5.17 5.68
NDL 296 SMR0000168 261284 Spike 4.88 5.00
NDL 297 SMR0000592 258234 Spike 5.19 15.81
NDL 298 SMR0000169 261285 Spike 5.00 18.98
NDL 299 SMR0000591 258233 Spike 5.35 53.92
NDL 300 SMR0000170 261286 Spike 5.11 41.54
SMR0000594 SMR0000594 258236 Blank 5.13 0°
SMR0000595 SMR0000595 258237 Blank 5.17 0°
SMR0000596 SMR0000596 258238 Blank 5.1 0°
259725 SMR0000167 261283 Blank 4.88 0°
259726 SMR0000166 261282 Blank 491 0°
259727 SMR0000165 261281 Blank 4.91 0°
259728 SMR0000591 263362 Blank 5.30 049
259729 SMRO0000592 263363 Blank 5.34 0°
259733 SMR0000598 263827 Blank 473 0°
259734 SMR0000599 263828 Blank 4.66 0°
259738 SMRO0000599 261638 Blank 491 0°
259755 SMR0000164 261280 Spike 4.88 5.77
259756 SMR0000598 261639 Spike 497 7.30
259757 SMRO0000597 261640 " Spike 491 6.55
259758 SMR0000586 61641 Spike 4.91 7.33
259761 SMR0000163 261279 Spike 4.86 23.7
259763 SMR0000593 263364 Spike 5.39 25.85
259764 SMR0000594 263365 Spike 5.46 41.23
259765 SMRO0000595 263361 Spike 5.39 35.82
259768 ~SMR0000597 263826 Spike 493 52.04
259769 SMR0000162 261278 Spike 5.13 56.34

*The analytical report presented results in pCi per sample. The results have been converted to dpm for
Since the smears were collected over a 100 cm? area, the results in dpm are equivalent to dpm/100 cm®.

?resentation in this table.

®The laboratory formally reported values as less than the detection limit (<MDA) but provided the raw supporting data in the

complete analytical report. These blank QC samples resulted in a negative net count rate.

The GJO Analytical Laboratory counted the smears witr; a Canberra low background automated scaler, model 2404 smear .
counter. The measured background was 0.097 cpm over 60 minutes. Sample count time was 6 minutes. The alpha efficiency was
established at 21.39 percent.

Aside from the QC measures interjected by the IVC blind to the laboratory, the independent
verification sampling benefits from the internal QC applied to the measurement process within
the laboratory. Three measurement QCs are employed for each batch of smears. The laboratory
inserts a preparation blank (PB), a laboratory control sample (LCS) and a continuing calibration
verification (CCV) for each batch of 21 smears. In this case, because the batch was larger than
21 smears, two sets of laboratory initiated QC measurements were made. Table 6—5 summarizes

. the internal QC measurements made for the smears from survey unit 779-35.
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Table 6-5. Results of the IV Laboratory Internal QC Measurements for Smear Samples

Expected Results | MDA |  Measured Activity

QC Sample Type (Gross a, dpm)
Preparation Blank <MDA 4.64 042
Preparation Blank <MDA 4.66 -0.42
Laboratory Control Sample 475 8.50 464
Laboratory Control Sample 475 8.41 427
Continuing Calibration Verification 2,220 22.40 2,225
Continuing Calibration Verification 2,220 22.29 2,316
The analytical report presented results in pCi per sample. The results have been converted to dpm for
presentation in this table. Since the smears were collected over a 100 cm? area, the results in dpm are
equivalent to dpm/100 cm?. ‘

The internal QC data presented in Table 6~5 shows excellent agreement with the results
expected.

6.2.2 Surface Media Samples

Stage II QC samples for the surface media sample sets are presented in Table 6—2. In addition to
the Stage II QC samples, the IVC’s laboratory performed internal QC measurements to assess
the quality of the data produced. Three measurement QCs were employed for each of the three
element groups (Am, Pu, U) processed for each survey unit. The laboratory inserted one PB, a
LCS, and processed a duplicate of one randomly selected field sample for each sample batch. In
all, there were eight PBs, eight LCSs, and two duplicate measurements made. Table 66
summarizes the PB QC measurements made. Table 6-7 summarizes the LCS measurements and
Table 6-8 presents the duplicate sample measurements. Table 6—8 summarizes the cumulative
paired duplicate measurement results collected from survey units 729-01, 77904, 779-17,
779-21, 779-23, and 779-35. A regression analysis was performed to assess the comparability
between the first and duplicate measurements and is graphically presented in Figure 6-1.

Table 6-6. Results of the IV Laboratory Internal Blank QC Measurements for Surface Media Samples

Expected Resulits | MDA | Measured Activity

Preparation Blank QC Sample (PB) dpm I sample
Am-241 <MDA 0.02 0.03°
Am-241 <MDA 0.03 0.04*
Am-241 ' <MDA 0.02 0.03°
Pu-238 <MDA 0.02 0.001
Pu-238 <MDA 0.03 0.001
Pu-238 <MDA 0.02 0.003
Pu-239/240 <MDA 0.03 0.005
Pu-239/240 <MDA 0.05 0.003
Pu-239/240 <MDA 0.04 0.004
U-234 <MDA 0.03 0.01
U-234 <MDA 0.04 0.03
U-235 <MDA 0.08 -0.01
U-235 <MDA 0.03 -0.003
U-238 <MDA 0.04 0.01
U-238 <MDA 0.03 0.03

®The error in the reported result includes the MDA for the measurement.
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Table 6-7. Results of the IV Laboratory Intemal LCS QC Measurements for Surface Media Samples

Laboratory Control QC Sample (LCS) Expect:cé:':iu(llt\sm L od :3‘\ I Mea's)l::r;: (ﬁ‘;t'vny
Am-241 4.74 0.06 4.49
Am-241 474 0.06 4.57
Am-241 474 0.05 4.72

Pu-238 10.67 0.04 10.22
Pu-238 10.67 0.06 10.53
Pu-238 "10.67 0.02 10.55
Pu-239/240 10.5 0.06 10.64
Pu-239/240 10.5 0.08 10.30
Pu-239/240 10.5 0.08 11.42

U-234 16.6 0.12 16.43

U-234 16.6 0.08 16.77

U-235 0.77 0.13 0.99

U-235 0.77 0.06 0.84

U-238 16.6 0.10 15.50

U-238 16.6 0.05 . 1648

The units reported for the LCS measurements are different from those used in the rest of the analytical report. The
selection of units of pCi/mL and pCi/L. was based on convenience since the known value of the standard used is
reported in pCi/mL and pCi/L. The function and utility of the LCS sample (comparing a measurement result with a
known standard) are not compromised by using units other than those used to report sample results.

Table 6—8. Results of the IV Laboratory Internal Duplicate QC Measurements for Surface Media Samples

Duplicate QC Samples (D) Measured Activity (dpm / sample)

Lab Sample ID# 263921 263921D 263931 263931D
Am-241 2.34° 1.52° 0.31° 0.39°
Pu-238 0.13° 0.08° 0.11° 0.12°
Pu-239/240 11.97 6.64 0.15° 0.23°
U-234 22.39 . 27.03 16.82 16.54
U-235 1.64 1.26° 1.19 0.90
U-238 23.25 27.32 19.29 16.30
“Either the reported value is less than the MDA for the analysis or the error in the reported result includes the
MDA. in this case, reproducibility between duplicate samples is not achievable with high confidence since relative
error is high at sample concentrations near the MDA. That the duplicate samples yield results which are
consistently at or near the MDA for the analysis provides evidence, in a qualitative sense, that duplicate
measurements are comparable.

The internal QC data presented in Tables 66, 6—7, and 6-8 provide substantial indication that
the data quality achieved in the surface media sample analysis is excellent.
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Figure 6-1. Comparison of Duplicate Alpha Isotopic Sample Analysis Results

Linear Regression Fit Plot

6.2.3 Direct Static Measurements

Two sets of data collected by the IVC are pertinent to the assessment of direct static surface
measurement data quality. They are replicate field measurement data and instrument response

check data.

6.2.3.1 Replicate Field Measurements

The second of the two data sets contains the replicate measurements periodically made over the
duration of the sampling period. Five replicate measurements were made in survey unit 779-35.
Table 6-9 summarizes the cumulative paired replicate measurement results collected from
survey units 729-01, 779-04, 779-17, 779-21; 779-23, and 779-35. A regression analysis was
performed to assess the comparability between the initial and rephcate measurements and is
graphically presented in Flgure 6-2.

=70
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Table 6-9. Results of Replicate Direct Static Surface QC Measurements
Measured Activity(dpm/100 cm’) l
Sample Location initial Replicate
Measurement Measurement

IVP0000104 115 10.9 l

IVP0O000111 7.5 8.1

IVP0000118 26.0 19.6

IVP0000119 5.0 5.0

IVP0000122 6.0 6.3 l

IVP0000104 11.5 10.9

IVP0000111 75 8.1

IVP0000118 26.0 19.6 l

IVP0000119 5.0 50

IVP0000122 6.0 6.3

IVP0000125 27.2 29.2 l |

IVP0000128 121 14.9 |

IVP0000129 30.2 264 }

IVP0000135 132 131 l

IVP0000136 ) 7.0 13.8

IVP0000149 211 14.0

IVP0000152 205 17.0 l

IVP0000153 344 20.6

IVP0000155~ 106 10.8

IVP0000159 16.1 16.1

IVP0000176 38.5 32.1 l

IVP0000182 ' 19.3 3.2

IVP0000187 128 22.4

IVP0000194 224 22.4 I

IVP0000206 16.60 16.60

iVP0000212 20.70 29.00

IVP0000218 10.60 13.90 l

IVP0000226 41.40 16.60

IVP0000236 - 20.50 27.50

IVP0000242 1430 11.10 I

IVP0000248 13.70 20.50

IVP0000254 10.60 10.50

IVP0000259 17.70 7.59 I

IVP0000276 8.28 8.28

IVP0000282 12.40 12.40 ‘

IVP0000288 6.57 10.00

IVP0000294 20.00 16.60 '

IVP0000299 16.90 10.00 -
Sampling and Survey Report for Building 779 Cluster, Main Building DOE/Grand Junction Office l
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Figure 6-2. Comparison Between Replicate Direct Static Measurements
Linear Regression Fit Plot

6.2.3.2 Instrument Response Check Data

The first of the two data sets used to present the quality of direct static surface measurements is .
the response of the instruments (E600 with a HP-100 probe) to a planar source with a known
amount of radioactivity. The source used was the same source used by the Contractor. It is an
anodized surface source containing 2,398 dpm of Pu-239 radioactivity. The source was .
manufactured and certified to be NIST traceable by AEA Technology and assigned a unique ID#
GM-785 (See copy of manufacturer’s certification in Appendix B).

Prior to initiating a survey each day, periodically (=every 2 hours), and at the end of a survey
each day, the survey instrument in use was used to make a measurement on the known
concentration source. The data sheets are provided for each of the two probes used by the IVC
during the independent verification of survey unit 779-35 (Appendix D). A total of 30 response
check measurements were made with two different probes during the survey period.

Control charts are provided for each probe (Figures 63 and 6—4) to graphically portray the
steadfastness of the instrument’s responses to the source over the sampling period. Notable is the
relatively tight band within which the response checks fall and the consistency between probes.
No degradation of the instrument response was observed over the period it was used indicating
that the 2 hour maximum use constraint on a fresh counting gas charge is adequate and might
provide justification for a longer allowable period between purge and charge cycles.
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7.0 Data Quality Analysis

The purpose of this data quality analysis (DQA) is to evaluate the data collected from the field in
light of its intended use in decision making. Decision makers should obtain an understanding of
the verity of the data used in the verification process from reading this section. The DQA uses
guidance from MARSSIM (EPA 1997), Guidance for Data Useability in Risk Assessment

(EPA 1992), information from the IV SAP (DOE 1999a), and professional judgement.

7.1 Detection Limit Adequacy

Each of the three measurement methods used to assess the residual radioactive contamination in
the Main Building have measurement sensitivities which limit the ability of the measurement to
detect and quantify radioactivity. A key concern and design element of the SAP was to assure
that sufficiently low detection sensitivities were achieved. Assumptions had to be made about the

environment and response of the instrumentation and preparation methods in order to estimate
the detection sensitivity before the fact. Now that the measurements have actually been made,
assessment of the actual detection sensitivity achieved is possible. Section 6.0 presented data
which demonstrated that the detection sensitivities achieved were adequate to identify and
quantify radioactivity at a fraction of the applicable limit or DCGL. The target detection
sensitivity planned for in the SAP was =50 percent of the applicable DCGL. Method detection

_limits obtained in both the field measurements and the laboratory measurements used were

adequate to compare to the associated DCGL as indicated in Table 7-1, and met or exceeded the
data quahty target for measurement sensitivity.

Table 7-1. Adequacy of Independent Verification Measurement Detection Limits

Detection
Analytical | DCGL Benchmark Sensitivity
Measurement Method (dpm/100 cm?) Achieved
(dpm/100 cm?)
Average removable surface contamination Smear 20 5
concentration. counting
Average transuranic surface contamination 90 Second
concentration as measured by direct surface Di : 100
emission. irect Static
: - — Surface 43°
Maximum transuranic surface contamination Emission
concentration as measured by direct surface Count 300
emission.
Average surface transuranic contamination
concentration in and beneath surface coatings 100
as measured by surface media sampling. Alpha o4
Maximum surface transuranic contamination Spectroscopy
concentration in and beneath surface coatings 300
as measured by surface media sampling.
Average surface uranium contamination _
.concentration in and beneath surface coatings 5,000
as measured by surface media sampling. Alpha
Maximum surface uranium contamination Spectroscopy =5
concentration in and beneath surface coatings 15,000
as measured by surface media samplmg

“The detection sensmvnty reported is net MDA. The adjusted gross MDA is equal to the MDA + background

(58 dpm/100 cm?).
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If detection limits had exceeded the DCGL metrics, then declarations based on measurements
made using that method could not have been substantiated. As evidenced by comparing the
decision limits as represented by the DCGLs with the MDA associated with the measurement
method employed in assessing the residual contamination in-the Main Building, each detection
limit obtained was more than adequate to detect, observe, and make risk management decisions

with confidence.
7.2 Sample Size and Statistical Power

According to the SAP, sample sizes were specified to ensure a false positive error rate (alpha
error) and a false negative error rate (beta error) of no greater than 5 percent when measurement
data sets were compared to the DCGL. For each sample media set—direct surface emission
measurements, smears, and surface media samples—a sample size of 29 (allowing for a

20 percent contingency) was.specified in the IV SAP (DOE 1999a). In the field, 29 direct surface
emission measurements, 29 smears, and 24 surface media samples were actually collected from
designated locations in the Main Building.

Based on the results of each of the data sets, retrospective power curves were developed.
Figures 7-1 through 7—4 illustrate the power of the sign test to conclude whether the null
hypothesis should be rejected by measuring the probability that a survey unit meets the DCGL.
Values of both error types (Type-I and Type-II) can be derived from the power curve at any
possible concentration of residual contaminant. Type-I errors (falsely concluding that the DCGL
is not exceeded when it actually is exceeded) are those that concern the risk manager and
decision maker most. The actual and critical sample size (N) are both presented for each of the
four data sets evaluated. The retrospective power curve is calculated using the actual sample size
obtained. The boundary of the gray region represents the concentrations between which there is
insufficient power at the prescribed alpha and beta error rate, given the sample size obtained and
the variability observed in the data set.

Inspection of Figure 7-1 illustrates that the Type-I error rate drops below 5 percent (the error rate
is 1-Power) when the true mean surface contamination concentration is at the DCGL of

100 dpm/100 cm?, the sample size is 29, and the standard deviation is 5.2 dpm/100 cm? (the
actual standard deviation). Alternately, the power to reject the.null hypothesis when the mean
surface contamination concentration is as high as 95 dpm/100 cm? is 95 percent. The critical
sample size required to provide the power necessary to meet the sampling objectives outlined in
the SAP was determined to be 19. The actual sample size (29) was much higher than that
required, thus the actual power was much higher than required by the sample design. Note that
the estimate of the central tendency, the arithmetic mean, is plotted against the power curve. This
concentration is significantly less than the concentration at which the power begins to wane (the
lower boundary of the gray region). The power to reject the null hypothesis at the observed mean
concentration in the survey unit is effectively 100 percent.
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Figure 7-1. Retrospective Power of the Sign Test—Direct Static Surface Measurements
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Figure 7-2. Retrospective Power of the Sign Test—Smear Sample Measurements

DOE/Grand Junction Office ’ Sampling and Survey Report for Building 779 Cluster, Main Building
January 2000 Draft Final : Page 7-3

7E




Data Quality Analysis Document Number Z00006AA

1.0

0.8 N=24
0.7 1 alpha = 0.05

\ beta = 0.05
0.6 \ (Critical Value of N = 16)

0.5
04
0.3
0.2
0.1

0.0
0.gp389 0.5 1 15 : 2

Concentration in Multiples of the DCGL

Mean Concentration in Survey Unit|

Probability that the Survey Unit Will Pass

|==—==Power == Boundary of the Gray Region

Figure 7-3. 'Retrospective Power of the Sign Test—Surface Media Samples/Transuranic Activity

1.0
0.00p344
0.9

0.8 N=24
0.7 alpha = 0.05
| |beta = 0.05
0.6 (Critical Value of N = 16)

0.5
0.4
0.3
0.2
0.1

0.0
0.0pp344 0.5 1 15 2

Concentration in Multiples of the DCGL

Mean Concentration in Survey Unit|

Probability that the Survey Unit Will Pass

L—Power === Boundary of the Gray Region

Figure 7—-4. Retrospective Power of the Sign Test—Surface Media Samples/Uranium Series Activity
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The same results are observed in Figures 7-2 through 7—4. Except for the surface media sample
results, rigorous statistical tests of the other data sets are not justified since it is known that every
data point comprising each of these data sets was less than the applicable DCGL. When this
occurs, the sign test will always conclude that the null hypothesis should be rejected, provided
that a sufficient number of measurements have been included in the data set (i.e., actual sample
size is greater than or equal to the critical sample size). Thus, risk managers can be assured that
the data collected is sufficiently robust to decide that the residual surface contamination
concentration in the survey unit measured is below the DCGL. However, this is not the case
with the surface media sample results.

Since one of the survey media measurements exceeded the DCGLw, even though the average
was less than the DCGLy, the sign test was used to evaluate whether the median of the data was
above or below the DCGL. To validate the use of the sign test, an evaluation is made to
determine that the data are consistent with the following underlying assumptions of the test:
spatial independence, symmetry, data variance, and adequate power. These assumptions were
verified by the review of data presented in Figures 5-2, 5-7, 3-5, and 7-3, respectively. The sign
test clearly demonstrates that the median surface media sample result is less than the DCGLw
(Appendix I). '

7.3 Measurement Uncertainty and Data Quality Indicators

As discussed in the IV SAP (DOE 1999a), measurement uncertainty stems from two sources:
field sampling variation, and instrument/laboratory measurement variation. Of the two sources,
field sampling variation was noted as the greatest contributor to overall uncertainty because of
the inherent logistics of sample collection and the one-of-a-kind aspect of sampling the building.
The field measurement methods used in the building survey were standard Health Physics
instrument techniques and were governed by approved procedures used in the field sampling
process. Laboratory procedures were also utilized by the GJO Analytical Laboratory to assess the
radioactivity associated with both smear samples and surface media samples. Surface media
samples were weighed prior to sample preparation to minimize error due to sample mass loss
during sample preparation. An additional control feature utilized to minimize variability and
error in the surface media samples was to homogenize the sample by grinding the surface veneer
material removed to a fine powder. In this way, any aliquot of the sample selected for analysis
could be confidently expected to yield comparable results.

As discussed in the IV SAP (DOE 1999a), an important activity in determining the usability of
the data based on sampling is assessing the effectiveness of the sampling program (EPA 1998,
EPA 1992). Data Quality Indicators (DQIs) were identified as guidelines for the DQA process to
provide quantitative and qualitative measures of overall data quality and usability. For
comparative purposes, Table 7-2 repeats the target DQIs from the IV SAP and summarizes the
post-sampling data quality assessment.

It is important to note that the Quality Object for instrument precision (r* of ~ 0.75) was not
achievable due to the absence of residual contamination. Most of the sampling area did not
contain residual contamination greater than background. When developing the SAP it was
assumed that a significant amount to residual contamination above background would be present
and a value of 0.75 for 1* should be achievable. As a result of rigorous decontamination most
measurement results were at or below background activity levels and statistical variability was

DOE/Grand Junction Office Sampling and Survey Report for Building 779 Cluster, Main Building
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high. This Quality Object will be changed to reflect a more realistic object based on the low
activity levels found in the Building 779 Cluster.

Inspection of Table 7-2 indicates that the DQIs are achieved and the data is regarded as having
sufficient quality to be useable for verification of the DCGL and for assessing the results and
conclusions obtained by the Contractor.

7.4 Overall Quality Assurance and Quality Control

Based on the forgoing analysis and observed practices in the field, it is apparent that overall
project QA/QC goals were obtained. The key technical features of the project included:

The DCGL derivation and SAP development processes were performed in accordance with EPA
guidance for DQOs (EPA 1997 and EPA 1993).

Field operations were conducted in accordance with the SAP. Modifications to the sample
locations which were either inaccessible or involved appreciable personnel safety hazards were
made in accordance with the approved sample rélocation procedure outlined in the SAP.

Data analysis was conducted as prescribed by the SAP and in general agreement with EPA
guidance (EPA 1997 and EPA 1992).

There were no significant problems or incidents that would compromise the findings. The data
collected from the building survey is regarded as useable.

Sampling and Survey Report for Building 779 Cluster, Main Building DOE/Grand Junction Office
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8.0 Summary and Conclusions
8.1 Independent Verification Sampling and Survey

On the basis of the analysis presented in Sections 3.0 through 7.0, of this report, the IVC has
demonstrated that the survey unit selected for independent verification (779-35) has met each of
the compliance benchmarks, or DCGLs. These results show that residual surface radiological
contamination is well below the agreed upon benchmarks for the Building 779 Cluster
Decontamination and Decommissioning project applicable to the Main Building. Table 8-1
provides a summary review of the DCGLs compared to the appropriate compliance parameter.
The independent verification sampling and survey results are highly reliable and consistent with
the field sampling and survey design. No unexpected results or trends are evident in the data. The
sampling and survey results determined that residual radiological contamination in the Main
Building is very minimal and, for the most part, barely above background levels. Thus, the IVC
concludes that the null hypothesis for survey unit 779-35 (that residual radiological surface
contamination exists in concentrations above the DCGLSs) should be rejected.

Table 8-1. Comparison of Building 779 DCGLs to Observed Compliancé Parameters

Surface Radioactivity (dpm/100 em®)
Metric i Actual Pass/Fall
DCGL {(UCLys) Maximum

i
100 ‘ 14.7 «% iR : Pass

Mean surface contamination as measured
by direct surface emission

Maximum surface contamination as 300
measured by direct surface emission

Mean removable surface contamination 20
Mean total transuranic surface
contamination on and beneath a surface
with a surface coating as measured by
surface media sample

Maximum total transuranic surface
contamination on and beneath a surface
with a surface coating as measured by
surface media sample

Mean total uranium series surface )
contamination on and beneath a surface
with a surface coating as measured by
surface media sample

Maximum total uranium series surface
contamination on and beneath a surface
with a surface coating as measured by
surface media sample

TR

20.5 Pass

Pass

100 Pass

300 Pass

5,000 Pass

Pass

8.2 Independent Review of the Contractor’s Final Status Survey Report and
Conclusions

The IVC has completed a comprehensive review of the Contractor’s Closeout Radiological
Survey Report for the Main Building (RMRS 1999c¢) and concurs with the conclusion reached by
the Contractor—that each survey unit in the Main Building met the applicable DCGLs and that
the building should be released from further radiological controls.
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Appendix A

Random Selec_tion Data




i

Random Selection Program to Select Survey Units for IV

Building 779

Five survey units are to be selected for this building.

CTRL - ALT - F9 to recalculate

Building 779
Survey Unit ID#
779-01 (interior)
779-02 (exterior walls)
77903 (exterior roof)
779-04 -
77905
779-06-
77907
77908
77909
779-10
779-11
779-12
779-13
779-14
779-15
779-16
77917
779-18
779-19
779-20
779-21
. 77922
779-23
779-24
779-25
779-26
779-27
779-28
779-29
779-30
779-31
779-32
779-33
779-34
779-35
779-36.

S/

:Random Number Selected =

- 228

Class (1, 2, 3)

_l—A..A—A—l—l_l-l—l—k.-l-l—l-l—l-lA-LNNNN@N&N&NNNNNNMNN

Page 1

NP NODODNONONODO WWWWAWAWAWWWWWWRW

Weighting

1 77901
2 779-01
3 77901
4 779-02
5 779-02
6 77902
7 779-03
8 779-03
9 779-03
10 779-04
11 779-04
12 779-04
13 779-05
14 779-05
15 779-05
16 779-06
17 779-06
18 779-06
19 77907
20 779-07
21 77907

(1) Survey unit was changed
to 779-17 by Contractor.

58
59
60




§&

779-37
779-38
779-39
77940
779-41
77942
779-43
77944
779-45
779-46
77947
779-48
779-49
779-50

- mh mh ek A N) A A N) = NN

Building 779

Page 2
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77911

779-12
779-13
779-13

77913

779-14
779-15
779-15
779-15
779-16
779-16
779-16
77917
779-17
77917
779-18

- 779-18

779-18
779-19

779-19

779-19

77919

77919
77919
779-20
779-20
779-20
779-20
77920
779-20

EEEITRRET

779-21
779-21
779-21
779-21
779-21
779-21

779-22

779-22
779-22
779-22
779-22
779-22
779-23
779-23
779-23
779-23
779-23
779-23
779-24
779-24
779-24
779-24
779-24
779-24
779-25
779-25
779-25
779-25
779-25
779-25

91
92

93

95

97

100
101
102
103

106

107

108
109
110
111
112

- 113

114
115
116
117
118
119
120

Building 779

779-26 121
779-26 122
779-26 123
779-26 124
779-26 125
779-26 126
-779-27 127
779-27 128.
779-27 129
779-27 130
779-27
779-27 132
779-28 133
779-28 134
i 2) 135
779-28 136
779-28 137
779-28 138
779-29 139
779-29 140
779-29 141
779-29 142
779-29 143
779-29 144
779-30 145
779-30 146
779-30 147
779-30 148
77930 149
779-30 150

779-31
779-31
779-31
779-31
779-31
779-31
779-32
779-32
779-32

779-32

77932

779-33
779-33
779-33
779-33
77933
77933
77934
77934
779-34
779-34
779-34
77934
779-35
779-35
779-35
779-35
779-35
779-35

(2) Survey unit was changed to 779-21 by Contractor.
(3) Survey unit was changed to 779-23 by Contractor. .

Page 3

779-36
779-36
779-36
779-36
779-36
779-36
779-37
779-37
779-37
779-37
779-37
77937
779-38
779-38
779-38
779-39
779-39
779-39
779-40
779-40
779-40
779-40
77940
T79-40 -
779-41
779-41
779-41
779-41
77941
779-41




194
195
196
197
198
199
200
201
202
203
204
205
. 206
207
208
209
210

(4)
(5)

779-44
77944
779-45
77945
779-45
77946
779-46
779-46
779-46
77946
779-46

77947
779-47
77947
77947
77947
779-47

Survey unit was changed to 779-35 by Contractor.
Survey unit was changed to 779-04 by Contractor.

211
212
213
214

216

-217

224
225
226
227
228

(&N

Building 779

Page 4
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CTRL - ALT - F9 to recalculate

Building #
Survey Unit ID#
Class (1, 2, 3)

# of Potential Sample Locations
Total Number of Samples Required
Sample Frequency

779
779-35

209
29




Appendix B.
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AEATECHNOLOGY A AEA Technology
osa . “Z "} QSA Inc.

4ir North Avenue

Burlington, MA 01803

CERTIFICATE OF CONFORMANCE Telephone (751) 272-2000

Telephone (RO0) 813-1383

Facaimile (781) 273-22106

TO: MACTEC-ERS, LLC
For the U.S. DoE
2597 B-3/4 Road
Grand Junction, CO 81503

This is to certify that the items listed below, which were ordered against purchase order
number 21764, meet AEA Technology QSA Inc’s catalogue specifications and that they
comply with the requirements specified in the purchase order. AEA Technology QSA Inc
certifies that all materials were produced and controlled in accordance with our
documented Quality Assurance Program.

Item | Quantity Product Code Description Serial No.
No. , -
1 1 PIR0O7012 _ - 1 Pu-239 Anodized '
aluminum M-T7
source, G g5~

AD-100x150mm,
0OD-120x170mm,
NIST traceable®,
Qverall
uncertainty +/-6%
at 95%
confidence level

*Calibration test records are on file in our measurement laboratory and are available for
contractor’s review, if required.

Ross Jones V

Technical Sales Manager

17 th derdl 1997

. . AEA Technology ple registered office
! 329 Hanwell, Dideot. Oxfordshice ONI1 URA
' 7 Registered in Englind and Wiles

number M193HA2




Kalibrierlaboratorium fur MefligrofRen der Radioaktivitat
Calibration laboratory for measurements of radioactivity

AKKREDITIERT DURCH DIE

PHYSIKALISCH- TECHNISCHE BUNDESANSTALT (PTB)

AEA Technology QSA GmbH

Postfach 58 42

D-38049 Braunschweig
Tel. +49 (0) 5307 932-0

Gieselweg 1
D-38110 Braunschweig

Fax +49 (0) 5307 932-194

Source no. GM 785

Kalibrierschein

Calibration Cetrtificate

DEUTSCHER KALIBRIERDIENST DKD

&®

05872

DKD-K-
Kalibrierzeichen 06501
Calibration mark 99-03

Gegenstand

Object Alpha Wide Area Reference Source
Mersteller

Manufacturer AEA Technology QSA GmbH
Typ

Type PIRO7012.

Strahler-Nr.

Source number GM 785

Auftraggeber

Customer AEA Technology QSA, Inc.

USA-Burlington, MA 01803

Auftragsnummer .

Order No. 110746
- Anzaii der Seiten des Kaiibrierscheines

Number of pages of the certificate 2

Referenzdatum
Reference date

23 February 1999

Dieser Kalibrierschein dokumentiert die
Rackfahrung auf nationale Normale zur
Darstellung der Einheiten in  Uber-
einstimmung mit  dem internationalen
Einheitensystem (SI).

Der Deutsche Kalibrierdienst ist Unter-
zeichner des muitilateralen Uberein-
kommens der European cooperation for
Accreditation of Laboratories (EAL) zur
gegenseitigen Anerkennung der Kalibrier-
scheine.

Fur die Einhaltung einer angemessenen
Frist zur Wiederholung der Kalibrierung ist
der Benutzer verantwortlich.

This calibration certificate documents the
traceability to national standards, which
realize the units of measurement according
to the International System of Units (Sl).

The Deutscher Kalibrierdienst is signatory
to ine muitiiateral agreement of ihe
European cooperation for Accreditation of
Laboratories (EAL) for the - mutual
recognition of calibration certificates.

The user is obliged to have the object
recalibrated at appropriate mtervals

Dieser Kalibrierschein darf nur vollstandig und unveréndert weiterverbreitet werden. Auszige oder Anderungen bedirfen
der Genehmigung sowoh! der Physikalisch-Technischen Bundesanstalt als auch des aussteflenden Kalibrierlaboratoriums.

Kalibrierscheine ohne Unterschrift und Stempel haben keine Giltigkeit.

This calibration certificate may not be reproduced other than in full except with the permission of both the Phys:kallsch-

Technische Bundesanstalt and the issuing Iaboralo;y,) Calibration certificates without signature and seal are not valid.

Lej rqés Kalibrierlaboratoriums ~ Stellvertreter
ad of the calibration laboratory Deputly

Bearbeiter
Person in charge
—

et

Schott Linke / Schott / Schaler




Seite
Page

05872

DKD-K-
06501 .

99-03

'

Alpha Wide Area Reference Sour'ce‘

Source no.

Drawing

Nuclide -

Activity

Alpha'surface emission rate
Reference date '
Dimensions of active surface

Overall dimensions

Leakage and contamination test

Date of wipe test
Construction

Measuring method

Traceability

Uncertainty

Radioactive impurities

Uniformity
Remark

.GM 785

VZ-628/1

Plutonium-239 .
40.1 Bq 0.0010% st
18.7 s' in 2 n steradian

23 February 1999 at 12.00 GMT
150 mm x 100 mm

170 mm x 120 mm x 3 mm

- The amount of the removable’ activity is less than 0.1 % of the total

activity but does not exceed 200 Bq.
(Wipe test according to ISO 9978, no. 5.3.1)

26 February 1999

Pu-239 is incorporated into the surface of an anodized aluminium foil
of 0.3 mm thickness. The thickness of the. activated layer is approx.
6 ym. The activated foil is mounted into a holder.

The activity was determined by comparison with a reference source
of the same construction. The alpha surface emission rate was
measured using a windowless proportional counter.

Additionatl to the direct traceability to the PTB through the DKD this
product complies with the requirements for traceability to- NIST
specified in the American National Standard "Traceability of
Radioactive Sources to the NIST and Associated Instrument Quality
Control (ANS1 N42.22-1995)". As a requirement of the ANSI N42.22-
1995 Amersham participates in the NEI/NIST Measurements
Assurance Program of the Nuclear Power Industry. :

The relative uncertainty of the activity is 3 %, the relative uncertainty
of the alpha surface emission rate is 5 %.

The reported uncertainty is based on a standard uncertainty
multiplied by a coverage factor k = 2, providing a level of confidence
of approximately 95 %. (Ref. NIST Technical Note 1297/'Guide to the
Expression of Uncertainty in Measurement” ISO Guide, 1995)

Related to Pu-239 (écjual 100 %) the following radioactive impurities
were detected: none

The uniformity of the surface emission rate is better than 10 %.
According to 1ISO 8769 this is a Class 2 reference source.
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ANALYTICAL REPORT INDEX

This report is the final data package for Requisition 16848 generated by the Analytical
Laboratory for the Rocky Flats IVP project. It is the official record, and requestors are
responsible for proper record-keeping in compliance with project requirements.

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
project, or process disclosed in this report, or represents that its use would not infringe
privately owned rights. Reference therein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.

CONTENTS
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ANALYTICAL SUMMARY

This report contains the results for thirty-two smear samples and twenty-eight concrete samples
received on November 29 and November 30, 1999, under Pro_lect No. 342303001 and
Requisition No. 16848.

The determination of gross alpha activity was done by gas proportional counting according to
the Grand Junction Office Analytical Laboratory Standard Operating Procedure (SOP) RC-8.
Duplicate analysis results were obtained by counting the same sample twice.

Americium—241, plutonium isotopes, and uranium isotopes were analyzed by alpha
spectrometry according to SOP RC-19.

All applicable laboratory quality control parameters were met.

RELEASE OF THE DATA CONTAINED IN THIS REPORT HAS BEEN AUTHORIZED
BY THE LABORATORY MANAGER OR THE MANAGER'S DESIGNEE

/MA«-—. 12/>/ //,é

LABORATORY MANAGER ' DATE
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SAMPLE CROSS REFERENCE

GRAND JUNCTION OFFICE ANALYTICAL LABORATORY

REQUISITION(S) : 16848

CUSTOMER ID

=31 1ttt 11+ 1 11

IVP0000271
IVP0000272
IVP0000273
IVP0000274
IVP0000275
IVP0000276
IVP0000277
IVP0000278
IVP0000279
IvVrP0000280
IVP0000281
IVP0000282
Ivp0000283
IVP0000284
IVP0000285
IVP0000286
IVP0000287
IVP0000288
IVP0000289
IVP0000290
IVP0000291
IVP0000292
IVP0000293
IVP0000294
IVP0O000295
IVP0000296
IVP0000297
IVP0000298
IVP0000299
IVP0000597
IVP0000598
IVP0000599
IVP0000271
IVP0000272
IVP0000273
IVP0000274
IVP0000275
IVP0000276
IVP0000277
IVP0000278
IVP0000279
IVP0000281
IVP0000282
IVP0000283
IVP0000284
IVP0000285
IVP0000286
IVP0000287
IVP0000288
IVP0000289

[00

SMR0000271
SMR0000272
SMR0000273
SMR0000274
SMR0000275
SMR0000276
SMR0000277

"SMR0000278

SMR0000279
SMR0000280
SMR0000281
SMR0000282
SMR0O000283
SMR0000284
SMR0000285
SMR0000286
SMR0000287
SMR0000288
SMR00002859
SMR00002890
SMR0000291

SMR0000292
'SMR0000293

SMR0000294
SMR0000295
SMR0000296
SMR0000297
SMR0000298
SMR0000299
SMR0000597
SMR0000598
SMR0000599
MED0000271
MED0000272
MED0000273
MED0000274
MED0000275
MED0000276
MED0000277
MED0000278
MED0000279
MED0000281
MED0000282
MED0000283
MED0000284
MED0000285
MED0000286
MED0000287
MED0000288
MED0000289

263797
263798
263799
263800
263801
263802
263803
263804

263805

263806
263807
263808

263809

263810
263811
263812
263813
263814
263815
263816
263817
263818
263819
263820

263821

263822
263823
263824
263825
263826
263827
263828

.263829

263830
263831
263832
263921
263922
263923
263924
263925
263926
263927
263928
263929
263930
263931
263932
263933
263934

CUSTOMER ID

IVP0000290

IVP0000291
.. IVP0000292

IVP0000293
IVP0000294
IVP0000295
IVP0000296
IVP0000297
IVP0000298
IVP0000299

MED0000290
MED0000291
MEDO0000292
MED0000293
MEDO0000294
MEDO0000285
MED0000296
MED0000297
MED0000298
MED0000295

V2.05

263935
263936
263937
263938

263939

263940
263941
263942
263943
263944
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ANALYTICAL DATA SUMMARY

This section contains 70 pages, not including this page.
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Customer ID: IVP0000271 . Date: December 20, 1999

Ticket ID: SMR0000271 o .Lab ID: 263797

Requestor: J. LIVELY ' Case: 16848 i

Sample Matrix: SMEAR Date Received: Nov 29, 1999

Project Number: 342303001 . Date Collected: Nov 22, 1999
_ : ~ DATE METHOD OF

ANALYSIS REQUESTED RESULTS QUALI's " ERROR UNITS ANALYZED ANALYSIS

Gross Alpha <4.76 NA DPM/SA 12/07/99 RC-8 R0O3

Gross Beta <7.98 NA DPM/SA 12/07/99 RC-8 RO3
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El Customer ID: IVP0000272 o Date: December 20, 1999
Ticket ID: SMR0000272 : .Lab ID: 263798
- Requestor: J. LIVELY ' Case: 16848
: Sample Matrix: SMEAR Date Received: Nov 29, 1999
Project Number: 342303001 . Date Collected: Nov 22, 1999
. DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Gross Alpha <4.65 NA DPM/SA 12/07/99 RC-8 RO3
Gross Beta <7.90 . NA DPM/SA 12/07/99 RC-8 RO3
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Customer ID: IVP0Q000273
Ticket ID: SMR0000273

Requestor: J. LIVELY

Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS REQUESTED

ANALYTICAL® RESULTS

‘RESULTS QUALI's

(SECTION I 3

Date: December 20; 1999
Lab ID: 263799

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 22, 1999%

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Gross Alpha
Gross Beta

<4.66
<7.98

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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Customer ID: IVP0000274
Ticket ID: SMR0000274

Requestor: J. LIVELY

Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS REQUESTED

ANALYTICAL RESULTS

RESULTS QUALI's

b e Gt )

(SECTION I)

Date: December 20, 1999
Lab ID: 263800

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 22, 1999

DATE METHOD OF
-ERROR UNITS ANALYZED ANALYSIS

Gross Alpha
Gross Beta

<4.67
<8.02

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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Customer ID: IVP0000275 ' Date: December 20, 1999

Ticket ID: SMR0000275 Lab ID: 263801

Requestor: J. LIVELY Case: 16848

Sample Matrix: SMEAR ' Date Received: Nov 29, 1999

Project Number: 342303001 Date Collected: Nov 22, 1999
‘DATE METHOD OF

ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Gross Alpha <4.64 NA DPM/SA 12/07/99 RC-8 RO3

Gross Beta <7.90 : NA DPM/SA 12/07/99 RC-8 RO3
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1.01 ANALYTICAL RESULTS ( SE C

TION 1)

= Customer ID: IVP0000276 . Date: December 20, 1999
Ticket ID: SMR0000276 Lab ID: 263802

- Requestor: J. LIVELY Case: 16848

: Sample Matrix: SMEAR Date Received: Nov 29, 1999
Project Number: 342303001 Date Collected: Nov 22, 1999

’ ) DATE METHOD OF

ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Gross Alpha <4.64 NA DPM/SA 12/07/99 RC-8 RO3

- Gross Beta <7.94 NA DPM/SA 12/07/99 RC-8 RO3
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‘Customer ID: IVP0000277 Date: December 20, 1999

" Ticket ID: SMR0000277 . Lab ID: 263803

Requestor: J. LIVELY " Case: 16848

Sample Matrix: SMEAR Date Received: Nov 29, 1999

Project Number: 342303001 . Date Collected: Nov 22, 1999
' . DATE METHOD OF

ANALYSIS REQUESTED RESULTS . QUALI's ERROR UNITS ANALYZED ANALYSIS

Gross Alpha <4.63 NA DPM/SA 12/07/99 RC-8 RO3

Gross Beta . _ <7.98 NA DPM/SA 12/07/99 RC-8 RO3
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Customer ID: IVP0000278
Ticket ID: SMR0000278

Requestor: J. LIVELY

Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS REQUESTED

RESULTS QUALI's

— s o e S = )

Date: December 20, 1999
Lab ID: 263804

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 22, 1999

DATE METHOD OF
'BERROR UNITS ANALYZED ANALYSIS

Gross Alpha
Gross Beta

<4.72
<7.90

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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Customer ID: IVP0000279 : Date: December 20, 1999
l Ticket ID: SMR0000279 Lab ID: 263805
- Requestor: J. LIVELY ’ Case: 16848
I Sample Matrix: SMEAR Date Received: Nov 29, 1999
Project Number: 342303001 Date Collected: Nov 22, 1999
I . : : DATE METHOD OF
. ANALYSIS REQUESTED : ~RESULTS QUALI's  ERROR UNITS ANALYZED ANALYSIS
l Gross Alpha <4.67 NA DPM/SA 12/07/99 RC-8 RO3
_ Gross Beta : <7.94 NA DPM/SA 12/07/99 RC-8 RO3
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41,01 ANALYTICAL RESULTS (SECTrOI\ ! I
= Customer ID: IVP0000280 Date: December 20, 13899 )
Ticket ID: SMR0000280 Lab ID: 263806 I
Requestor: J. LIVELY Case: 16848
: ' Sample Matrix: SMEAR o _ Date Received: Nov 29, 1999
Project Number: 342303001 Date Collected: Nov 22, 1999
‘ . DATE METHOD OF l
ANALYSIS REQUESTED : RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Gross Alpha <4.69 NA DPM/SA 12/07/99 RC-8 RO3 I
- Gross Beta <7.98 NA DPM/SA 12/07/99 RC-8 RO3
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Customer ID: IVP0000281
Ticket ID: SMR0000281

Requestor: J. LIVELY
Sample Matrix: SMEAR

. Project Number: 342303001

ANALYSIS REQUESTED

© ANALYTICAL RESULTS

.RESULTS QUALI's

(SECTION 1)

Date: December 20, 1999
Lab ID: 263807

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 22, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Gross Alpha
Gross Beta

<4.69
<8.02

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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ANALYTICAL RESULTS

Customer ID: IVP0000282
Ticket ID: SMR0000282

Requestor: J. LIVELY
Sample Matrix: SMEAR
Project Number: 342303001

Date: Decembexr 20, 1999
Lab ID: 263808

) ol an B S S T ' . ¢
[ !i\= ¢!
RS IWIARS ‘1:2

Case: 16848
‘Date Received: Nov 29, 1999
Date Collected: Nov 22, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

ANALYSIS REQUESTED RESULTS QUALI's
Gross Alpha ) <4.73
Gross Beta <7.98

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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ANALYTICAL RESULTS - : 3
== (SECTION)

Customer ID: IVP0000283 Date: December 20, 1999

Ticket ID: SMR0000283 u Lab ID: 263809

Requestor: J. LIVELY : Case: 16848

Sample Matrix: SMEAR ' , Date Received: Nov 29, 1999

Project Number: 342303001 ) _ Date Collected: Nov 22, 1999
. . DATE METHOD OF

ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Gross Alpha . <4 .66 NA DPM/SA 12/07/99 RC-8 RO3

Gross Beta ' - <7.94 NA DPM/SA 12/07/99 RC-8 RO3
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- Customer ID: IVP0000284 ) Date: December 20, 1999

s

Ticket -ID: SMR0O000284 Lab ID: 263810
- Requestor: J. LIVELY Case: 16848
Sample Matrix: SMEAR Date Received: Nov 29, 1999
Project Number: 342303001 Date Collected: Nov 22, 1999
‘ DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Gross Alpha <4.66 NA DPM/SA 12/07/99 RC-8 RO3

Gross Beta <7.94 NA DPM/SA 12/07/99 RC-8 RO03




P01 ANALYTICAL RESULTS CTIO I
" Customer ID: IVP0000285 Date: December 20, 1999
I Ticket ID: SMR0000285 . Lab ID: 263811
. Requestor: J. LIVELY : Case: 16848
Sample Matrix: SMEAR : Date Received: Nov 29, 1999
: Project Number: 342303001 . Date Collected: Nov 22, 1999
I , o DATE METHOD OF
ANALYSIS REQUESTED . -RESULTS QUALI's ERROR UNITS -ANALYZED ANALYSIS
I Gross Alpha <4.64 . NA DPM/SA 12/07/99 RC-8 RO3

Gross Beta <7.90 : NA DPM/SA 12/07/99 RC-8 RO3
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Customer ID: IVP0000286
Ticket ID: SMR0000286

Requestor: J. LIVELY

Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS. REQUESTED

ANALYTICAL RESULTS

RESULTS QUALI'S

SECTION I

) 16

Date: December 20, 1999
Lab ID: 263812

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 22, 1999

DATE METHOD OF
.ERROR -UNITS -ANALYZED ANALYSIS

Gross Alpha

Gross Beta

<4.67
<7.94

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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ANALYTICAL RESULTS

Customexr ID: IVP0000287
Ticket ID: SMR0000287

Requestor: J. LIVELY
Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS REQUESTED “RESULTS QUALI's

'SECTION I)

Date: December 20,
Lab ID: 263813

1999

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 22, 1999

DATE METHOD OF
"ERROR UNITS ANALYZED ANALYSIS

Gross Alpha
Gross Beta

<4.63
<7.90

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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ANALYTICAL RESULTS

Customer ID: IVP0000288
Ticket ID: SMR0000288

Requestor: J. LIVELY
Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS REQUESTED RESULTS QUALI's

'SECTION 1) 18

Date: December 20, 1999
Lab ID: 263814

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Gross Alpha <4.64
Gross Beta <7.90

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3

-




Grana Junctioll VIIlice AladliyliCaul sapOratory

v (SECTIOND) 4

:.1
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Customer ID: IVP0000289 Date: December 20, 1999
Ticket ID: SMR0000289 : - Lab ID: 263815
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Requestor: J. LIVELY Case: 16848
Sample Matrix: SMEAR Date Received: Nov 29, 1999
Project Number: 342303001 ° : Date Collected: Nov 23, 1999

_ DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Gross Alpha <4.64 NA DPM/SA 12/07/99 RC-8 RO3
Gross Beta . <7.90 NA DPM/SA 12/07/99 RC-8 RO3
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Grand Junction Office Analytical

Customer ID: IVP0000290
Ticket ID: SMR0000290

Requestor: J. LIVELY

Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS REQUESTED

ANALYTICAL RESULTS

RESULTS QUALI's

Laboratory

~ (SECTION I

Date: December 20, 1999
Lab ID: 263816

20

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Gross Alpha
Gross Beta

<4.62
<7.90°

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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Grand Junction Office Analytical Laboratory E
o mowrricas Rssors — (QECTION I) 21
: Customer ID: IVP0000291 .Date: December 20, 1999
- Ticket ID: SMR0000291 Lab ID: 263817 '
- Requestor: J. LIVELY : Case: 16848
l Sample Matrix: SMEAR Date Received: Nov 29, 1999
Project Number: 342303001 o Date Collected: Nov 23, 1999
' DATE METHOD OF
ANALYSIS REQUESTED ‘ RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Gross Alpha <4.69 NA DPM/SA 12/07/99 RC-8 RO3
= Gross Beta <7.94 . NA DPM/SA 12/07/99 RC-8 RO3
'_-}I
oA
]
I [ > >




Grand Junction Office Analytical Laporatory o

;5:101 | ANALYTICAL Rsémrs | K;ECT,ON ') 22

Customer ID: IVP0000292 ‘Date: December 20, 1999
Ticket ID: SMR0000292 ) : Lab ID: 263818

- Requestor: J. LIVELY ‘ Case: 16848
Sample Matrix: SMEAR . Date Received: Nov 29, 1999

Project Number: 342303001 Date Collected: Nov 23, 1999

DATE METHOD OF
ANALYSIS REQUESTED " RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Gross Alpha <4.66 NA DPM/SA 12/07/99 RC-8 RO3
Gross Beta <7.90 NA DPM/SA 12/07/99 RC-8 RO3
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Grand Junctaon Office Analytacali Laporatory

Customer ID: IVP0000293
Ticket ID: SMR0000293

Requestor: J. LIVELY

Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS REQUESTED

2

ANALYTICAL RESULTS (SECT’ON I) | 23

Date: December 20, 1999
Lab ID: 263819

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

DATE METHOD OF
RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Gross Alpha
Gross Beta

<4.62 NA DPM/SA 12/07/99 RC-8 RO3
<7.90 NA DPM/SA 12/07/99 RC-8 RO3
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Grana Junction VUIIlCEe ANalLYTLiCadi LaDoratory

3101 } ANALYTICALI RESULTS (SECT"ON i) | 24

™ Customer ID:‘ IVP0000294 _ Date: December 20, 1999 -

Ticket ID: SMR0000294 _ ) Lab ID: 263820

Requestor: J. LIVELY Case: 16848

Sample Matrix: SMEAR "Date Received: Nov 29, 1999

Project Number: 342303001 ’ Date Collected: Nov 23, 1999
) ) . DATE METHOD OF

ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Gross Alpha <4.65 NA DPM/SA 12/07/99 RC-8 RO3

Gross Beta <7.98 NA DEM/SA 12/07/99 RC-8 RO3
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Uranu JUuncCtilh VILiCc allasYliCad LADOX&ALOXY

moumien. semrs(GECTION 1) 25

K Customer ID: IVP0000295 . Date: December 20, 1999
Ticket ID: SMR0000295 - .Lab ID: 263821

N Requestor: J. LIVELY : Case: 16848
Sample Matrix: SMEAR Date Received: Nov 29, 1999
Project Number: 342303001 : _ Date Collected: Nov 23, 1999

. DATE METHOD OF

ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Gross Alpha . ) " <4.61 NA DPM/SA 12/07/99 RC-8 RO3

Gross Beta <7.94 NA DPM/SA 12/07/99 RC-8 RO3
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Grana Junction OLIlicCe Analytical

Customer ID: IVP0000296
Ticket ID: SMR0000296

Requestor: J. LIVELY

Sample Matrix: SMEAR
Project Number: 342303001

ANALYSIS REQUESTED

ANALYTICAL RESULTS

RESULTS QUALI's

Laporatory

(SECTION 1) 26

Date: December 20, 1999
Lab ID: 263822

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

4 DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

)T

Gross Alpha
Gross Beta

<4.63
<7.90

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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Grana Junction Oirice Analytical lLaporatory

A .
h Customer ID: 'TVP0000297 Date: December 20, 1999
Ticket ID: SMR00002957 ) - Lab ID: 263823
" Requestor: J. LIVELY Case: 16848
l Sample Matrix: SMEAR . Date Received: Nov 29, 1999
Project Number: 342303001 . Date Collected: Nov 23, 1999
1 .
. l DATE 'METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
' Gross Alpha <4.68 : 'NA DPM/SA 12/07/99 RC-8 RO3
- Gross Beta i . <7.90 NA DPM/SA 12/07/99 RC-8 RO3
'.
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Grana Junction UIIice Anaiyticadl

ANALYTICAL RESULTS

Customer ID: IVP0000298
Ticket ID: SMR0000298 -

Requestor: J. LIVELY
Sample Matrix: SMEAR
Project Number: 342303001

Laporatory

(SECTION 1) e

28

ﬂ

Date: December 20, 1999
Lab ID: 263824

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Gross Alpha <4.70 NA DPM/SA 12/07/99 RC-8 RO3
Gross Beta <7.94 NA DPM/SA 12/07/99 RC-8 RO3
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Grana uuncraon VUIIlCe Ahalytlcad Laporatory

l 01 ANALYTICAL RESULTS

Customer ID: IVP0000299
Ticket ID: SMR0000299

Requestor: J. LIVELY
Sample Matrix: SMEAR
Project Number: 342303001

(SECTION 1) 29

Date: December 20, 1999
Lab ID: 263825

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

ANALYSIS REQUESTED ' RESULTS QUALI's
Gross Alpha <4.63
Gross Beta <7.90

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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Grana Junction Orrice Analytacad

Customer ID: IVPO0O00597
Ticket ID: SMRO000597

Requestor: J. LIVELY

Sample Matrix:  SMEAR
Project Number: 342303001

ANALYSIS REQUESTED

ANALYTICAL RESULTS

RESULTS QUALI's

Laporacory

(SECTION )

Date: December 20, 1999
Lab ID: 263826

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Gross Alpha
Gross Beta

§2.03
13.59

12.49 DPM/SA 12/07/99 RC-8 RO3
7.57 DPM/SA 12/07/99 RC-8 RO3
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Grana Junctaon Urrice Anaiyticald Laporatory

e b

ANALYTICAL RESULTS (SECT'ON l) 31

Customer ID:-IVPOOOOSSB Daﬁe: December 20; 1999
Ticket ID: SMR0000598 i - Lab ID: 263827

4 g
e

[=]

=1

Requestor: J. LIVELY Case: 16848
Sample Matrix: SMEAR : ' Date Received: Nov 29, 1999
Project Number: 342303001 : Date Collected: Nov 23, 1999

. ' DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Gross Alpha . ' <4.73 NA DPM/SA 12/07/99_ RC-8 RO3
Gross Beta <7.98 NA DPM/SA 12/07/99 RC-8 RO3
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Grana Junction Orrice Anaiytical Laporatory

Customer ID: IVP0000599
Ticket ID: SMR0O000599

Requestor: J. LIVELY

Sample Matrix: ‘SMEAR
Project Number: 342303001

ANALYSIS REQUESTED

ANALYTICAL RESULTS

RESULTS QUALI's

(SECTION I)

32

Date: December 20, 1999
Lab ID: 263828

Case: 16848
Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Groés Alpha
Gross Beta

<4 .65
<7.94

NA DPM/SA 12/07/99 RC-8 RO3
NA DPM/SA 12/07/99 RC-8 RO3
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Grand Junctaion Office Analytical Laboratory 8
. ‘ - . T
“‘f'u ANALYTICAL RESULTS 'IQECT, ON | ' ;
= . 1) ) 33
) Customer ID: IVP0000271 - Date: December 20, 1999
. Ticket ID: MED0000271 : Lab ID: 263829 '
) Requestor: J. LIVELY Case: 16848
l Sample Matrix: MILLED CONCRETE Date Received: Nov 29, 1999
Project Number: 342303001 Date Collected: Nov 23, 1999
' DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
l Americium-241 0.2043 0.0673 pCi/g 12/09/99 RC-19 RO6
5 "Pu-239+4240 0.3872 - 0.0954 pCi/g 12/07/99 RC-19 RO6
- Plutonium-238 <0.0361 -NA pCi/g 12/07/99 RC-19 RO6
Uranium-238 0.4786 0.0979 pCi/g 12/01/99 RC-19 RO6
Uranium-235 <0.0634 NA pCi/g 12/01/99 RC-19 RO6
“'I Uranium-234 0.3612 0.0855 pCi/g 12/01/99 RC-19 RO6
P "-&
L
- g'
o £
i r
:
e
%
' i
I | 34




A

s SR T G R N I B e B e

Grana Junctaon Orrice Analytacal Laporatory
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ANALYTICAL RESULTS / rx.‘ :;4
- -SBEECD-F}\ﬁIP\ |)
= Customer ID: IVP0000272 Date: December 20, 1999
- Ticket ID: MED0000272 : Lab ID: 263830
N Requestor: J. LIVELY Case: 16848
Sample Matrix: MILLED CONCRETE Date Received: Nov 29, 1999
Project Number: 342303001 Date Collected: Nov 23, 1999
. . DATE METHOD OF
ANALYSIS REQUESTED ‘RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS'
Americium-241 '  0.6603 0.1124 pCi/g 12/09/99 RC-19 RO6
- Pu-239+240 2.08 0.2133 pCi/g 12/14/99 RC-19 R0O6
; Plutonium-238 <0.0216 NA pCi/g 12/14/99 RC-19 RO6
Uranium-238 1.16 0.1403 pCi/g 12/01/99 RC-19 RO6
Uranium-235 <0.0643 NA pCi/g 12/01/99 RC-19 RO6

Uranium-234 1.22 0.1448 pCi/g 12/01/99 RC-19 RO6
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Grana Junction UIrice hnaiytical Laporatory

ANALYTICAL RESULTS

Customer ID: IVP0000273
Ticket ID: MED0000273

Requestor: J. LIVELY

Sample Matrix: MILLED CONCRETE
Project Number: 342303001

ANALYSIS REQUESTED

RESULTS QUALI's

/QECTFCN 1)

Date: December 20,

Lab ID: 263831

Case: 16848

1989

Date Received: Nov 29, 1999
Date Collected: Nov 23, 1999

DATE
ERROR UNITS ANALYZED

METHOD OF
ANALYSIS

Americium-241 7.08
Pu-239+240 11.93
Plutonium-238 <0.0214
Uranium-238 1.49
Uranium-235 0.0696
Uranium-234 l1.64

0.5245 pCi/g 12/09/99
0.7908 pCi/g 12/07/99

NA pCi/g 12/07/99
0.1587 pCi/g 12/01/99
0.0356 pCi/g 12/01/99
0.1692 pCi/g 12/01/99

RC-19 RO6
RC-19 RO6
RC-19 RO6
RC-19 RO6
RC-19 RO6
RC-19 RO6
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GranQ Juncrion VILiCe alalyltlCad wnapOratory

.1.01 ’ * ANALYTICAL RESULTS

Customer ID: IVP0000274
Ticket ID: MED0000274

Requestor: J. LIVELY

(SECTION 1)

Date: December 20, 1999
Lab ID: 263832

Case: 16848

36

|

Sample Matrix: MILLED CONCRETE Date Received: Nov 29, 1998
Project Number: 342303001 Date Collected: Nov 23, 1999
‘ DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 - 3.30 0.3115 pCi/g 12/09/99 RC-19 RO6
Pu-239+240 6.78 0.5058 pCi/g 12/07/99 RC-19 RO6
Plutonium-238 <0.0108 NA pCi/g 12/07/99 RC-19 RO6
Uranium-238 1.41 0.1584 pCi/g 12/01/99 RC-19 RO6
Uranium-235 0.4465 0.0929 pCi/g 12/01/99 RC-19 RO6E
Uranium-234 1.61 0.1727 pCi/g 12/01/99 RC-19 RO6
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| Grana JUNCClon UILLCE Anaiytica.s LAporatory
ANALYTICAL RESULTS ( SL—_CT[ ON l\
- - /

Customer ID: IVP0000275 Date: December 20, 1999

37

Ticket ID: MED0000275 ' ‘- ‘Lab ID: 263921
Requestor: J. LIVELY Case: 16848
Sample Matrix: MILLED CONCRETE ' Date Received: Nov 30, 1999
Project Number: 342303001 : Date Collected: Nov 29, -1999
: _ DATE METHOD OF
ANALYSIS REQUESTED ‘RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 2.34 . 1.2920 dpm/SA 12/10/99 RC-19 RO6
Pu-239+240 : _ 11.97 2.5810 dpm/SA 12/07/99 RC-19 RO6
Plutonium-238 <0.3467 NA dpm/SA 12/07/99 RC-19 RO6
Uranium-238 . 23.25 3.2290 dpm/SA 12/01/99 RC-19 RO6
Uranium-235 . 1.64 - 0.9373 dpm/SA 12/01/99 RC-19 RO6
Uranium-234 22.39 3.1990 dpm/SA 12/01/99 RC-19 RO6
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Grana Junctaon Ofrice Analytacal Laboratory

Customer ID: IVP0000276
Ticket ID: MEDQ000276

- Requestor: J. LIVELY

Sample Matrix: MILLED CONCRETE
Project Number: 342303001

ANALYSIS REQUESTED

RESULTS QUALI's

f1;01 _ | ANA;ywxcnlr;;;unrs. ' (ESEE(:rr](:)PQ l)

Date: December 20, 1999
Lab ID: 263922

Case: 16848
Date Received: Nov 30, 1999

Date Collected: Nov 29, 1999

DATE

ERROR UNITS ANALYZED

METHOD OF

38

ANALYSIS

Americium-241
Pu-239+240
Plutonium-238
Uranium-238
Uranium-235
Uranium-234

(LN

)

]

[RTTR

2.99
128.9
2.24
16.19
<0.9550
16.66

.1.1620 dpm/SA
“10.5500 dpm/SA
1.0080 dpm/SA
2.3980 dpm/SA
NA dpm/SA
2.4620 dpm/SA

12/16/99
12/07/99
12/07/99
12/01/99
12/01/99
12/01/99

RC-19
RC-19
RC-19
RC-19
RC-19
RC-19

RO6
RO6
RO6
RO6
RO6
RO6
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Customer ID: IVP0000277
Ticket ID: MED0000277

i

Requestor: J. LIVELY '
Sample Matrix: MILLED CONCRETE
Project Number: 342303001

Grana Junction Orrice Anmaiytical Laporatory

movmion mwis - (QECTION) 39

.Date: December 20, 1999
Lab ID: 263923 '

Case: 16848
Date Received: Nov 30, 1999
Date Collected: Nov 29, 1999

sy e
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RSB

II DATE METHOD OF
| ANALYSIS REQUESTED . RESULTS QUALI's -ERROR UNITS ANALYZED ANALYSIS
l Americium-241 0.9144 0.6115 dpm/SA 12/16/99 RC-19 RO6
. Pu-239+240 2.10 1.1100 dpm/SA 12/07/99 RC-19 RO6
) Plutonium-238 <1.0980 NA dpm/SA 12/07/95 RC-19 RO6
. Uranium-238 21.74 3.3840 dpm/SA 12/01/99 RC-19 RO6
" Uranium-235 <1.2980 NA dpm/SA 12/01/99 RC-19 RO6
"I Uranium-234 - 15.91 2.8740 dpm/SA 12/01/99 RC-19 RO6
I
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Grana Junction OrIice Anaiytica.s bLaporatory

o memzs(SECTION )

Customer ID: IVP0000278
Ticket ID: MED0000278

Requestor: J. LIVELY

Sample Matrix: MILLED CONCRETE

Date: Decembér 20,

Lab ID: 263924

Case: 16848

Date Received: Nov 30

1999

40

, 1999

Project Number: 342303001 Date Collected: Nov 29, 1999
] DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 9.01 2.2690 dpm/SA 12/16/99 RC-19 RO6
Pu-239+4240 10.23 2.5090 dpm/SA 12/07/99 RC-19 RO6
Plutonium-238" <0.7919 NA dpm/SA 12/07/99 RC-19 RO6
Uranium-238-° 19.55 - 3.3000 dpm/SA 12/01/99 RC-19 RO6
Uranium-235 2.27 1.2840 dpm/SA 12/01/99 RC-19 RO6
Uranium-234 20.12 3.3580 dpm/SA 12/01/99 RC-19 RO6
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Grana ovunccrcaion Qrrace Ma&ytlca-& :LlaDoracory
ANALYTICAL RESULTS . (SECTION l)

Customer ID: IVP0000279 A Date: December 20, 1999

il

41

Ticket ID: MED0000273 » . Lab ID: 263925
o Requestor: J. LIVELY ' Case: 16848
-'l Sample Matrix: MILLED CONCRETE Date Received: Nov 30, 1999
Project Number: 342303001 : Date Collected: Nov 29, 1999
l ' . . DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
l Americium-241 1.92 1.1590 dptﬁ/SA 12/09/99 RC-19 RO6
Pu-239+240 . 2.07 1.0730 dpm/SA 12/07/99 RC-19 RO6
- Plutonium-238 . 2.59 1.2550 dpm/SA 12/07/99 RC-19 RO6
Uranium-238 31.87 4.1540 dpm/SA 12/01/99 RC-19 RO6
) Uranium-235 B <1.6910 ' NA dpm/SA 12/01/99 RC-19 RO6
l Uranium-234 . 32.12 4.1800 dpm/SA 12/01/99 RC-19 RO6
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Grana Junction UIIlcCe Anaiyticad

ANALYTICAL RESULTS

Customer ID: IVP0000281
Ticket ID: MED0000281

Requestor: J. LIVELY
Sample Matrix: MILLED CONCRETE
Project Number: 342303001

Laporatory

(SECTICN )

.Date: December 20,

Lab ID: 263926

Case: 16848

42

1999

Date Received: Nov 30, 1999
Date Collected: Nov 29, 1999%

’ . DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 <0.9228 NA dpm/SA 12/09/99 RC-19 RO6
Pu-239+240 <0.8883 NA dpm/SA 12/07/99 RC-19 RO6
Plutonium-238 <0.2428 NA dpm/SA 12/07/99 RC-19 RO6
Uranium-238 21.56 2.7740 dpm/SA 12/01/99 RC-19 RO6
Uranium-235 <1.0410 NA dpm/SA 12/01/99 RC-19 RO6
Uranium-234 18.00 2.4990 dpm/SA 12/01/99 RC-19 RO6
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Grana Junction VUIILlCEe sAnalyltical usaboratory.

-ANALYTICAL RESULTS

Customexr ID: IVP0000282
Ticket ID: MED0000282

-Requestor: J. LIVELY
Sample Matrix: MILLED CONCRETE

(SECTION I)

Date: December 20, 1999
Lab ID: 263927

Case: 16848
Date Received: Nov 30, 1999

43

Project Number: 342303001 Date Collected: Nov 29, 1999
_ DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 <0.5482 NA dpm/SA 12/09/99 RC-19 RO6
Pu-239+240 1.33 0.7545 dpm/SA 12/07/99 RC-19 RO6
Plutonium-238 <0.5198 NA dpm/SA 12/07/99 RC-19 RO6
Uranium-238 17.37 2.4240 dpm/SA 12/01/99 RC-19 RO6
Uranium-235 1.40 0.9148~dpm/SA 12/01/99 RC-19 RO6
Uranium-234 19.08 2.5490 dpm/SA 12/01/99 RC-19 RO6
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Grana Junction OLIice Anaiytica.s Laporatory

ANALYTICAL

Customer ID: IVP0000283
Ticket ID: MED0000283

Requestor: J. LIVELY
Sample Matrix: MILLED CONCRETE
Project Number: 342303001

‘ANALYSIS REQUESTED

RESULTS

RESULTS QUALI's

(SECTION 1)

Date: December 20,

Lab ID: 263928

Case: 16848

Date Received: Nov 30,

1999

1999

Date Collected: Nov 29, 1999

DATE
ERROR UNITS ANALYZED

METHOD OF
ANALYSIS

Americium-241
Pu-239+240
Plutonium-238
Uranium-238
Uranium-235
Uranium-234

<1.0540
2.30
<0.6712
41.56
3.52
41.22

NA dpm/SA 12/09/99
1.1130 dpm/SA 12/07/99
NA dpm/SA 12/07/99
4.6840 dpm/SA 12/01/99
1.4920 dpm/SA 12/01/99
4.6570 dpm/SA 12/01/99

RC-19
RC-19
RC-19
RC-19
RC-19
RC-19

RO6
RO6
RO6
RO6
RO6
RO6
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Grana Junction QOrrice Analytical lLaporatory . %f

Customer ID: IVP0000284 Date: December 20, 1999
Ticket ID: MED0000284 v - Lab ID: 263929
Requestor: J. LIVELY ’ Cagse: 16848
Sample Matrix: MILLED CONCRETE Date Received: Nov 30, 1999
Project Number: 342303001 Date Collected: Nov 29, 1999
DATE 'METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 1.15 0.9331 dpm/SA 12/09/99 RC-19 RO6
Pu-239+240 ' 1.46 - 1.0650 dpm/SA 12/07/99 RC-19 RO6
Plutonium-238 . <1.2140 NA dpm/SA 12/07/99 RC-19 RO6
Uranium-238 36.69 4.8010 dpm/SA 12/01/99 RC-19 RO6
Uranium-235 <2.1520 - NA dpm/SA 12/01/99 RC-19 RO6
Uranium-234 39.00 . 4.9970 dpm/SA 12/01/99 RC-19 RO6
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Grana vunctaon UILrice Anaiytical Laporatory

Customer ID: IVP0000285
Ticket ID: MED0000285

Requestor: J. LIVELY

Sample Matrix: MILLED CONCRETE
Project Number: 342303001

ANALYSIS REQUESTED

ANALYTICAL RESULTS

RESULTS QUALI's

SECTION I)

Date: December 20,

Lab ID: 263930

Case: 16848

Date Received: Nov 30, 1999
Date Collected: Nov 29, 1999

DATE
ERROR UNITS ANALYZED

METHOD OF

46

1999

ANALYSIS

Americium-241
- Pu-239+240
" Plutonium-238
Uranium-238
Uranium-235
Uranium-234

0.8129
<0.5221
<0.9159

19.59

- <1.1550

17.96

0.5415 dpm/SA 12/10/99
NA dpm/SA 12/07/99
NA dpm/SA 12/07/99
2.6550 dpm/SA 12/01/99
"NA dpm/SA 12/01/99
2.5140 dpm/SA 12/01/99

‘-RC-19 RO6

RC-19 RO6
RC-19 RO6
RC-19 RO6
RC-19 RO6

RC-19 RO6
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Grana Junction OIrice Anaiytical Laboratory B
A _— . . B
ANALYTICAL RESULTS \[ 'f-“\i" '
=(SE\JT[U \ ‘) 17
Customer ID: IVP0000286 ' Date: December 20, 1999
Ticket ID: MEDO0000286 : . Lab ID: 263931
Requestor: J. LIVELY Case: 16848
Sample Matrix: MILLED CONCRETE Date Received: Nov 30, 1999
Project Number: 342303001 . Date Collected: Nov 29, 1999
DATE " METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 : <0.6265 ) ‘NA dpm/SA 12/10/99 RC-19 RO06
Pu-239+240 ’ <0..4750 NA dpm/SA 12/08/99 RC-19 R0O6
Plutonium-238 <0.3907 NA dpm/SA 12/08/99 RC-19 R06
Uranium-238 19.29 2.3220 dpm/SA 12/08/99 RC-19 RO6
Uranium-235 - 1.19 ’ 0.7104 dpm/SA 12/08/99 RC-19 RO6
Uranium-234 16.82 .2.1590 dpm/SA 12/08/99 RC-19 RO6
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Grana Junction Orrace Anadlytical saboratory

(SECTION )

ANALYTICAL RESULTS

-0 48
V Customer ID: IVP0000287 Date: December 20, 1999
Ticket ID: MED0000287 i Lab ID: 263932
Requestor: J. LIVELY Case: 16848
Sample Matrix: MILLED CONCRETE Date Received: Nov 30, 1999
Project Number: 342303001 Date Collected: Nov 29, 1999
_ : , DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 0.7422 U 0.6650 dpm/SA 12/10/99 RC-19 R06
- Pu-239+240 <1.6020 . NA dpm/SA 12/08/99 RC-19 RO6
’ Plutonium-238 <0.9130 NA dpm/SA 12/08/99 RC-19 RO06
Uranium-238 28.78 4.1800 dpm/SA 12/08/99 RC-19 RO6
_ Uranium-235 1.76 1.1550 dpm/SA 12/08/99 RC-19 R06
Uranium-234 31.94 4.4840 dpm/SA.12/08/99 RC-19 RO6




o Grana Junction UIIiCce AnaLyticad Laporatory -
. | o i
ANALYTICAL RESULTS (ESEE(: ii(:)ré |) 49
) ) 7 'y

Customer ID: IVP0000288 Date: December 20, 1999

:’f'-:i"i‘ R
o
ot

Ticket ID: MED0000288 ) - Lab ID: 263933
- Requestor: J. LIVELY Case: 16848
Sample Matrix: MILLED CONCRETE Date Received: Nov 30, 1999
Project Number: 342303001 : Date Collected: Nov 29, 1999
) ' _ : DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 o <0.5745 NA dpm/SA 12/10/99 RC-19 RO6
- .Pu-239+240 <0.8220 NA dpm/SA 12/08/99 RC-19 RO6’
7 Plutonium-238 <0.5952 ~ NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 26.39 3.3420 dpm/SA 12/08/99 RC-19 RO6
Uranium-235 e <1.0800 Co NA dpm/SA 12/08/99 RC-19 RO6
- Uranium-234 23.60 © 3.1590 dpm/SA 12/08/99 RC-19 RO6
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Grana Junction Office Analiytical Laporatory

. wowron memzs (QECTION )

i

o4

%))
o

Customer ID: IVP0000289 Date: December 20, 1999
Ticket ID: MED0000289 ) Lab ID: 263934
Requestor: J. LIVELY ) Case: 16848 :
Sample Matrix: MILLED CONCRETE Date Received: Nov 30, 1999
Project Number: 342303001 Date Collected: Nov 29, 1999
_ "DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALY2ED ANALYSIS
B Americium-241 . 0.8469 0.6883 dpm/SA 12/10/99 RC-19 RO6
Pu-239+240 <0.7012 " NA .dpm/SA 12/08/99 RC-19 RO6
Plutonium-238 <0.3363 NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 ' 23.68 3.2410 dpm/SA 12/08/99 RC-19 RO6
Uranium-235: 1.39- 0.8965 dpm/SA 12/08/99 RC-19 RO6
- Uranium-234 . 22.54 3.1670 dpm/SA 12/08/99 RC-19 RO6




Grana Junctaion Orrice Anaiytical Lapboratory

Customer ID: IVP0000290
Ticket ID: MED0000290

Requestor: J. LIVELY

Sample Matrix: MILLED CONCRETE
Project Number: 342303001

ANALYSIS REQUESTED

ANALYTICAL RESULTS

" RESULTS QUALI's

O N

(SECTION

Date: December 20, 1999
Lab ID: 263935

o1

Case: 16848
.Date Received: Nov 30, 1999
. Date Collected: Nov 29, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Americium-241
Pu-239+240
Plutonium-238
Uranium-238
Uranium-235
Uranium-234

0.9818
<1.3080
<0.8573

28.00
1.98
25.66

0.7979 dpm/SA 12/10/99 RC-19 RO6
NA dpm/SA 12/08/99 RC-19 RO6
NA dpm/SA 12/08/99 RC-19 RO6
3.7650 dpm/SA 12/08/99 RC-19 RO6
1.1180 dpm/SA 12/08/99-RC-19 R06
3.5920 dpm/SA 12/08/99 RC-19 RO06
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Grana Jdunction Urrice Analytical Laporatory
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- Customer ID: IVP0000291 Date: December 20, 1999
Ticket ID: MED0000291 Lab ID: 263936

- Requestor: J. LIVELY Case: 16848
B Sample Matrix: MILLED CONCRETE ‘ Date Received: Nov 30, 1999
’ Project Number: 342303001 . Date Collected: Nov 29, 1999

DATE METHOD OF
ANALYSIS REQUESTED ' RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Americium-241 <0.7284 NA dpm/SA 12/10/99 RC-19 RO6
Pu-239+240 <0.9952 ] NA dpm/SA 12/08/99 RC-19 RO6
Plutonium-238 : <0.9952 . NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 22.31 2.9310 dpm/SA 12/08/99 RC-19 RO6
Uranium-235 - - <1.2010 NA dpm/SA 12/08/99 RC-19 RO6
- Uranium-234 21.67 2.8880 dpm/SA 12/08/99 RC-19 RO6

.




Grana Junction QOriice Analiytacal Laporatory
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soumow manss - (SECTION ) o
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Customer ID: IVP0000292 Date: December 20, 1999
Ticket ID: MED0000292 : Lab ID: 263937
Requestor: J. LIVELY Case: 16848
Sample Matrix: MILLED CONCRETE Date Received: Nov 30, 1999
Project Number: 342303001 - Date Collected: Nov 29, 1999
o . DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 <0.7629 NA dpm/SA 12/10/99 RC-19 RO6
Pu-239+240 <0.9233 NA dpm/SA 12/08/99 RC-15 RO6
Plutonium-238 . <0.5618 - NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 28.41 3.6370 dpm/SA 12/08/99 RC-19 RO6
Uranium-235 S <1.3530 NA dpm/SA 12/08/99 RC-19 RO6
Uranium-234 . 27.20 3.5410 dpm/SA 12/08/99 RC-19 RO6
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Grang Junction VILLCE AnadyticCas

ANALYTICAL RESULTS

Customer ID: IVP0000293
Ticket ID: MED0000293

Requestor: J. LIVELY
Sample Matrix: MILLED CONCRETE
Project Number: 342303001

Laporatory

'SECTION )

Date: December 20, 1999
Lab ID: 263938

Case: 16848
Date Received: Nov 30, 1999

Date Collected: Nov 29, 1999

54

_ DATE METHOD OF
ANALYSIS REQUESTED. RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 0.6567 0.4904 dpm/SA 12/11/99 RC-19 RO6
Pu-239+240 0.1755 0.2029 dpm/SA 12/08/99 RC-19 RO6
Plutonium-238 <0.4565 NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 14.55 1.9980 dpm/SA 12/08/99 RC-19 RO6
Uranium-235 1.28 0.7695 dpm/SA 12/08/99 RC-19 RO6
Uranium-234 13.64 1.9210 dpm/SA 12/08/99 RC-19 R06

R R R I BN B R R B B D 6 Em

¥

. A
- i - ‘ "‘-"




Grana Juncrion JUIlice analytilcCal iLanorator

(SECTION I)

ANALYTICAL RESULTS

Customer ID: IVP0000294
Ticket ID: MED0000294

Requestor: J. LIVELY
Sample Matrix: MILLED CONCRETE
Project Number: 342303001

Date: December 20, 1999
Lab ID: 263939

Case: 16848
Date Received: Nov 30, 1999

Date Collected: Nov 29, 1999

09

. ' DATE METHOD OF
"ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS

Americium-241 0.6584 0.5350 dpm/SA 12/11/99 RC-19 RO6
Pu-239+240 <0.9944 NA dpm/SA 12/08/99 RC-19 RO6
Plutonium-238 <0.5357 NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 20.04 2.9060 dpm/SA 12/08/99 RC-19 RO6
Uranium-235 <1.9040 NA dpm/SA 12/08/99 RC-19 RO6
Uranium-234 20.87 2.8970 dpm/SA 12/08/99 RC-19 RO6
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Grana Junction Office Analytacal Laboratory

‘ANALYTICAL RESULTS

Customer ID: IVP0000295
Ticket ID: MED0000295

Requestor: J. LIVELY

Sample Matrix: MILLED CONCRETE
Project Number: 342303001

ANALYSIS REQUESTED

RESULTS QUALI's

(SECTION 1) 56

Date: December 20, 1999
Lab ID: 263940

Case: 16848 )
Date Received: Nov 30, 1999
Date Collected: Nov 29, 1999

DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Americium-241
Pu-239+240
Plutonium-238
Uranium-238
Uranium-235
Uranium-234

0.5887
<0.5788
<0.3807

15.74

0.9710

17.77

0.4156 dpm/SA 12/11/99 RC-19 RO6
NA dpm/SA 12/08/99 RC-19 RO6
NA dpm/SA 12/08/99 RC-19 RO6
2.0740 dpm/SA 12/08/99 RC-19 RO6
0.6481 dpm/SA 12/08/99 RC-19 RO6
2.2350 dpm/SA 12/08/99 RC-19 RO06
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{ Grana Junction Ofrice Analytical Laboratory . B
- N Q) N W .
R ANALYTICAL RESULTS - i
o i (SECTION ) - 07

' Customer ID: IVP0000296 . Date: December 20, 1999
Ticket ID: MEDO0000296 : Lab ID: 263941
%' Requestor: J. LIVELY . Case: 16848 ,
Sample Matrix: MILLED CONCRETE Date Received: Nov 30, 1999
Project Number: 342303001 Date Collected: Nov 29, 1999
_ DATE METHOD OF
ANALYSIS REQUESTED . RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 . 0.5638 0.5052 dpm/SA 12/11/99 RC-19 RO6

- Pu-239+240 <0.9223 ) NA dpm/SA 12/08/99 RC-19 RO6

’ Plutonium-238 : <0.7373 NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 22.23 3.1890 dpm/SA 12/09/99 RC-19 RO6
Uranium-235 - - l1.62 " 1.0420 dpm/SA 12/09/99 RC-19 RO6

Uranium-234 25.87 3.4860 dpm/SA 12/09/99 RC-19 RO6
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Grana Junction Orrice Analytical Laboratory

ANALYTICAL RESULTS

Customer ID: IVP0000297
Ticket ID: MED0000297

Requestor: J. LIVELY
Sample Matrix: MILLED CONCRETE
Project Number: 342303001

[l an Saasll 4

rov o~ .
(e IR

ON )

Date: December 20, 1999
Lab ID: 263942

Case: 16848
Date Received: Nov 30, 1999

Date Collected: Nov 29, 1999

o8

. DATE METHOD OF
ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 0.5630 0.5639 dpm/SA 12/11/99 RC-19 RO6
Pu-239+240 <0.9879 NA dpm/SA 12/08/99 RC-19 RO6
Plutonium-238 <0.8973 NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 22.32 3.1800 dpm/SA 12/09/99 RC-19 R06
Uranium-235 <1.8120 NA dpm/SA 12/09/99 RC-19 RO6
Uranium-234 21.37 3.1280 dpm/SA 12/09/99 RC-19 RO06
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Grana Junction Office Anaiytical Laporatory

Customer ID: IVP0000298
Ticket ID: MED0000298

Requestor: J. LIVELY
Sample Matrix: MILLED CONCRETE
Project Number: 342303001

ANALYTICAL RESULTS
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Date: December 20, 1999
Lab ID: 263943

Case: 16848
Date Received: Nov 30, 1999
Date Collected: Nov 29, 1999

DATE

METHOD OF

ANALYSIS REQUESTED RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS
Americium-241 <0.5636 NA dpm/SA 12/11/99 RC-19 RO06
Pu-239+240 0.6371 0.4497 dpm/SA 12/08/99 RC-19 RO6
Plutonium-238 <0.5781 NA dpm/SA 12/08/99 RC-19 RO6
Uranium-238 18.06 2.4120 dpm/SA 12/09/99 RC-19 RO6
Uranium-235 1.05 0.6487 dpm/SA 12/09/99 RC-19 RO6
Uranium-234 18.02 2.4230 dpm/SA 12/09/99 RC-19 RO6
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Grana Junctaion ULIlCe Anaiytical lLaporatory

ANALYTICAL RESULTS

(SECTICNI) 60

Date: December 20, 1998
Lab ID: 263944

Case: 16848
Date Received: Nov 30, 1999
Date Collected: Nov 29, 1999

- DATE METHOD OF
ERROR UNITS ANALYZED ANALYSIS

Customer ID: IVP0000299

Ticket ID: MED0000299

Requestor: J. LIVELY

Sample Matrix: MILLED CONCRETE

Project Number: 342303001

ANALYSIS REQUESTED - RESULTS QUALI's

Americium-241 <1.2290

Pu-239+240 <1.2100

Plutonium-238 <0.8763

Uranium-238 ' ' 32.61
- Uranium-235 <1.8710

Uranium-234 34.28

NA dpm/SA 12/11/99 RC-19 RO6
NA dpm/SA 12/08/99 RC-19 RO6
NA dpm/SA 12/08/99 RC-19 RO6
4.1060 dpm/SA 12/09/99 RC-19 RO6
NA dpm/SA 12/09/99 RC-19 RO6
4.2560 dpm/SA 12/09/99 RC-19 RO€
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SECTION I

QUALITY CONTROL SUMMARY -

61



LCS QC REPORT

Lab Name: GJO Ahalytical Laboratory

ISECTION )

V1.02 (32

CASE: 16848

Known Acceptance
Analyte Date Result Value Units i
Gross Alpha 12/07/99 208.85 214 PCI/SA
Gross Alpha 12/07/99 192.31 214 PCI/SA
Gross Beta - 12/07/99 237.66 230 PCI/SA
Gross Beta 12/07/99 230.55 230 PCI/SA -
COMMENTS :

cas
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l | LCSWR1 QC REPORT (S ON ' vi.02 §3 k

:Lab Name: GJO Ahalytical Laboratory ECTl ) CASE: 16848 -

5 r Known Acceptance .

l Analyte Date | Result Value |Units | Low I High '

[aniixm-234 | 12/01/99 16.43 16.6 pCi/L 14.48 18.04
anium-234 12/09/99 16.77 16.6 pCi/L 14.48 18.04

Ianium-235 ' 12/01/99 0.9948 0.77 pCi/L  0.33 1.22.

l:anium-235 12/09/99 0.8396  0.77 - pCi/L 0.33 1.22

_Uranium-238 o 12/01/99 15.50 16.6 pCi/L 14.59  17.87

I:ariium-23a 12/09/99 16.48 16.6 pCi/L 14.59 - 17.87
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¥ < ) " Lcswrss Qé REPORT | SECTION l) V1.02 64i

Bes

Lab Name: GJO Analytical Laboratory - CASE: 16848
Known Acceptance B I
J Analyte -1 Date Result Value |Units | Low High
“Americium-241 12/10/99 4.49 4.74 pCi/mL 4.05 5.18

Americium-241 12/11/99 4.57 4.74 pCi/mL 4.05 5.18

Americium-241 12/16/99 4.72 . 4.74 " pCi/mL 4.65 5.18
_.Plutonium-238 12/08/99 10.22 10.67 pCi/mL 9.36 | 11.52
A.__Plutonium-238 12/09/99 10.53 10.67 pCi/mL 9.36 . ‘ 11.52
:Plutonium—238 ‘ 12/14/99 10.55 10.67 pCi/mL 9.36 11.52
-~Pu-2394240 | 12/08/99 10.64 10.5 pCi/mL 9.57 . 11.70
Pu-239+240 12/09/99 10.30 10.5 pCi/mL 9.57. 11.70

" Pu-239+240 12/14/99 11.42- 10.5 pCi/mL 9.57 11.70

i

W

xcik]

. TCOMMENTS :

5 'éfz’im!' by




Epivsd

. _ 4
I REPLICATE SAMPLE QC REPORT . vi.o2 69
_ Lab Name: GJO Analytical Laboratory - ’%‘CCTION I) CASE: 16848
I - SAMPLE: 263797 ' |

Eanalyte

,.—lross Alpha 12/07/99 1.04 0.31 DPM/SA -108.15
—~Gross Beta 12/07/99 6.60 4.41 DPM/SA  -39.78

Sample
Result

Replicat
Result

Acceptance

Date Low High Units %¥RPD
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REPLICATE SAMPLE QC REPORT

‘Lab Name: GJO Analytical Laboratory

(SECTION 1)

SAMPLE: 263814

AV ]
A 3
vi.02 66

CASE: 16848

¥

I«Analyte

Date

Acceptance

Low

High

Sample
Result

Replicat
Result

Units

$RPD

..Gross Alpha

-~-Gross Beta

-
&

1550504

12/07/99
12/07/99

-0.42

-0.02

0.33

0.50

DPM/SA -1666.67

DPM/SA  216.67

3 :




Lab Name: GJO Analytical Laboratory
SAMPLE: 263921

REPLICATE SAMPLE QC REPORT

Vi.02 67”{'

(SECTIONf) case: 1604

Im : Acceptance Sample |Replicat

I- alyte Date Result | Result |Units $RPD
:fluericium-241 12/10/99 2.34 1.52 dpm/SA  -42.49
-Plutonium-238 12/07/99 0.1280  0.0755 dpm/SA - -51.60
B-2394240 12/07/99 11.97 6.64 dpm/SA  -57.28
“aranium-234 12/01/99 22.39  '27.03 dpm/SA 18.78
"Ianium-ms 12/01/99 1.64 1.26 dpm/SA  -26.21
) 12/01/99 23.25 27.32 dpm/SA 16.10

,'anium-;23 8
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Ll

Acceptance Sample |Replicat
Analyte Date Low _l High Result | Result |Units $RPD
Americium-241 12/16/99 ' 2.99 2.01 dpm/SA -39.20
“COMMENTS :

Lab Name: GJO Ahalytical Laboratory

(SECT!QN !) - CASE: 16848

SAMPLE: 263922

09

REPLICATE SAMPLE QC REPORT vi.02 68
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REPLICATE SAMPLE QC REPORT

Lab Name: GJO Analytical Laboratory

SAMPLE: 263931

69

V1.02

f‘TiO!\ I) CASE: 16848

I; Acceptance Sample |Replicat
I alyte Date Low I High Result | Result |Units $RPD
'1eriéium-241 12/11/99 0.3051 0.3948 dpm/SA  25.63
~P1utonium-238 12/09/99 A0.1107 0.1169 dpm/SA 5.45
1'1I‘l-239+240 12/09/99 0.1521 0.2338 dpm/SA 42 .34
“laranium-234 12/09/99 16.82 16.54 dpm/SA -1.68
lanium-235 ' 12/09/99 - 1.19 0.8951 dpm/SA ~-28.29
anium- 238 12/09/99 19.29 16.30 dpm/SA -16.80

E1




BLANKS QC REPORT {SECTION I

Lab Name: GJO Analytical Laboratory

) vi1.02%70 l

CASE: 16848
Calibration Blanks Prep Blank
Analyte Date Result IUnits | Result |Units Result |Units

Americium-241 12/09/99 0.0280 dpm/SA
Americium-241 12/10/99 0.0410 dpm/SA
Americium-241 12/16/99 0.0332 dpm/SA

* Gross Alpha 12/07/99 -0.19 PCI/SA
Gross Beta 12/07/99 0.75 PCI/SA
Plutonium-238 12/07/99 10.0007 dpm/SA
Plutonium-238 12/08/99 0.0010 dpm/SA
Plutonium-238 . 12/14/99 0.0025 dpm/SA

. Pu-239+240 12/07/99 ' 0.0047 dpm/SA
Pu-239+240 12/08/99 0.0029 dpm/SA
Pu-239+240 12/14/99 0.0041 dpm/SA

" Uranium-234 12/01/99 0.0145 dpm/SA
Uranium-234 12/08/99 0.0348 dpm/SA

. Uranium-235 12/01/99 -0.0099 dpm/SA
. Uranium-235 12/08/99 -0.0025 dpm/SA
* Uranium-238 12/01/99 0.0145 dpm/sA
Uranium-238 12/08/99 0.0299 dpm/SA
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o (SECTION N

RADIOCHEMICAL

SUPPORTING DOCUMENTATION

Requisition No. 16848

The following section contains the analytical supporting documentation for the radiochemical

. analyses performed on this request. Commonly used laboratory codes in this section include:

PROCEDURE:

RC-8: Gross Alpha/Beta Analysis
RC-19: Alpha Spectrometry :

QUALITY CONTROL PREFIXES

PB: Blank
LCS: Laboratory Control Sample .
CCv: . Contimuing Calibration Verification

This section contains 239 pages numbered 1 through 239.
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o4 Y B SR | U SENF-F R DA T N 'y EOKT a I N DY o S el
Alpha results in pCi Alpha results in dpm Beta results in pCi Beta results in dpm
Aclivity | Uncent. Activity | Uncert. Activity | Uncert. Activity | Uncert.
usa) | +- | MPA lapmusa)| e~ | MPA focisay| 4~ [ MPA [pmusay| 4 | MDA
283787| 3 0.47 1.07 2.15 1.04 2.38 4.76 2.97 2.43 3.60 6.60 5.39 7.98
263797D 4 0.14 0.84 213 - 0.31 1.86 472 '1.99 2.21 3.58 4.4 4.91 7.94
263798 5 -0.19 0.50 210 -0.42 1.10 4.65 0.24 1.78 3.56 0.54 3.85]|. 7.80
263789| 6 0.48 1.06 2.10 1.08 2.38 4.66 0.45 1.88 3.60 1.01 413 7.98
263800| 7 0.82 1.25 210 1.82 2.78 4.87 0.69 1.93 3.61 1.52 428 8.02
263801| 8 -0.19 0.50 2.09 . -0.42 1.10} . 4.64 -0.01 1.7 3.56 -0.02 3.80 7.90
263802 9 0.15 0.83 2.09 0.33 1.84 4.64 -0.03 1.72 3.58 -0.08 3.81 7.94
263803| 10 0.49 1.06 2.09] 1.09 2.35 4,683 -0.30 1.65 3.60 -0.67 - 367 7.88
263804| 11 -0.20 0.51 213 -0.45 1.13 472 2.01 2.21 3.56 445 490 7.80
263805| 12 0.15 0.83 2.10 0.32 1.84 4,67 0.73 1.92 3.58 1.61 4.28 7.84
263806| 13 0.48 1.08 2.1 1.07 2.38 4.69 1.21 2.05 3.60 2.69| . 454 7.88
263807| 14 0.82 1.25 2.11 1.82 2.78 4.69 1.19 2.05 3.61 264 4.55 8.02
263808| 15 0.47 1.07 2.13 1.05 2371 ' 473 2222 227 3.60 4.92 5.04 7.88
263809| 16 0.15 0.83 210 0.33 1.84 4.66 0.47 1.85 3.58 1.05 4.12 1.984 ,
263810} 17 0.15 0.83 2.10 0.33 1.84 4.66 0.47 1.85 3.58 1.05) - 412 7.84] . i
263811| 18 -0.19 0.50 2.08 -0.42 1.10 4.64 0.01 .71 3.56 -0.02 3.80 7.90 Y i
2683812| 19 0.15 0.83 2.10 0.32 1.84 4.87 0.73 1.92 3.58 1.61 4.26 7.04] - -
263813} 20 -0.19 0.49 2.09 -0.42 1.09 463 -0.26 1.64 3.56 -0.58 3.64 7.80 ’g
&
. —
L3
Values in dpm were calculated by multiplying pCi values by 2.22 c
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Gross Alpha & Gross Beta kﬁtb ' 'UN | I 3
Worklist ID;: 99084967
Instrument: CAN2404 Chemist: M / &"— IL/7/97
Sample Type: SWIPE
Carrier Control :
#| Req# | Sample D & Acceptance Comments
Range
1 PB :
2 LCS ALPHA: 169.2 - 245.1; BETA: 187.0 - 253.0
3| 16848 263797 : :
4| 16848[263797D The duplicate was created by simply counting the same
5| 16848 263798
6f 16848| 263799
7| 16848 263800
8| 16848 263801
9] 16848 263802
10| 16848 263803
11] 16848 263804
12| 16848 263805
13| 16848 263806
14| 16848 263807
15| 16848 263808
16| 16848 263809
17, 16848 263810
18] 16848 263811
19| 16848 263812
20| 16848 263813 -
21 CcCcVv ' ALPHA: 900 - 1100; BETA: 1809 - 2211
22 .
23
24
25
26
27
28
29
30
31
32

Additional Comments:

Sample Prep Procedure: RC8 R03
Analysis Procedure: RC-8 R03

Date of sample prep: 12-07-1999

*LCS =5.0mL of LCSWR24, known values: alpha 214, beta 230,
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WoLELIST 99126567

PROGRAM NAME: GRB3

SAMPLE #:3. COLLECT TIME:6.00 P2
10:51:03,12-07-1999

ALPHA RESULT: O +/- 0 pCi
ALPHA GROSS COUNT: 0
ALPHA NET COUNT: 0 +/- O

BETA RESULT: 1.12 pCi
BETA GROSS COUNT: 5.
BETA NET COUNT: .83 +/- 0

SAMPLE #:4. COLLECT TIME:6.00 ({S
10:57:25,12-07-1999 ‘

ALPHA RESULT: 168.91 +/- 0 pCi
ALPHA GROSS COUNT: 621.
ALPHA NET COUNT: 103.50 +/- 0

BETA RESULT: 147.90 pCi
BETA GROSS COUNT: 660.
BETA NET COUNT: 110.00 +/- O

SAMPLE #:5. COLLECT TIME:6.00 263797
11:03:47,12-07-1999

"ALPHA RESULT: .54 +/-~ 0 pCi
ALPHA GROSS COUNT: 2.
ALPHA NET COUNT: .33 +/- O

BETA RESULT: 4.03 pCi
BETA GROSS COUNT: 18.
BETA NET COUNT: 3.00 +/- 0

SAMPLE #:5. COLLECT TIME:6.00 2437770
11:14:29,12-07-1999

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 6.92 pCi
BETA GROSS COUNT: 14.
BETA NET COUNT: 2.32 +/- 1.24

SAMPLE #:6. COLLECT TIME:6.00 23798
11:20:52,12-07-1999
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ALPHA RESULT: 0 +/- 0 -pCi - (btb“UN “) 0
ALPHA GROSS COUNT: 0 :
ALPHA NET COUNT: O +/- 0

BETA RESULT: 3.48 pCi
BETA GROSS COUNT: 7.
BETA NET COUNT: 1.16 +/- .88

SAMPLE #:7. COLLECT TIME:6.00 24379%
11:27:14,12-07-1999

ALPHA RESULT: 1.20 +/- 1.70 pCi
ALPHA GROSS COUNT: 2.
ALPHA NET COUNT: .33 +/- .47

BETA RESULT: 3.90 pCi
BETA GROSS COUNT: 8.
BETA NET COUNT: 1.30 +/- .94

SAMPLE #:8. COLLECT TIME:6.00 Z{38%°
11:33:36,12-07-1999

ALPHA RESULT: 1.81 +/- 2.09 pCi
ALPHA GROSS COUNT: 3.
ALPHA NET COUNT: .50 +/- .57

BETA RESULT: 4.37 pCi
BETA GROSS COUNT: 9.
BETA NET COUNT: 1.46 +/- 1.00

i SAMPLE #:9. COLLECT TIME:6.00 2¢ 3 S0/
E 11:39:58,12-07-1999 1
b ALPHA RESULT: 0 +/- 0 pCi o 3
m ALPHA GROSS COUNT: 0 S

ALPHA NET COUNT: O +/- 0 .
: BETA RESULT: 2.98 pCi B
- BETA GROSS COUNT: 6. &

BETA NET COUNT: 1.00 +/- .81

SAMPLE #:10. COLLECT TIME:6.00 2 63507
11:46:21,12-07-1999

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 2.94 pCi
BETA GROSS COUNT: 6.
BETA NET COUNT: .98 +/- .81

S R PR e SO RN A

SAMPLE #:11. COLLECT TIME:6.00 263903
11:52:43,12-07-1999
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2 ALPHA RESULT: 1.20 +/- 1.70 pCi - -
ALPHA GROSS COUNT: 2. .
ALPHA NET COUNT: .33 +/- .47

2

4

BETA RESULT: 2.41 pCi
BETA GROSS COUNT: 5.
BETA NET COUNT: .80 +/- .74

SAMPLE #:12. COLLECT TIME:6.00 243507
11:59:05,12-07-1999

T ALPHA RESULT: 0 +/- 0 pCi
' : ALPHA GROSS COUNT: O
ALPHA NET COUNT: O +/- O

‘BETA RESULT: 6.96 pCi
BETA GROSS COUNT: 14.
BETA NET COUNT: 2.33 +/- 1.24

SAMPLE #:13. COLLECT TIME:6.00 2& 3505
12:05:27,12-07-1999

H2 A

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

S

BETA RESULT: 4.44 pCi
b4 BETA GROSS COUNT: 9.
g BETA NET COUNT: 1.48 +/- 1.00

. e m—- .

; SAMPLE #:14. COLLECT TIME:6.00 246 350¢
- 12:11:50,12-07<1999

, ALPHA RESULT: 1.20 +/- 1.70 pCi
i ALPHA GROSS COUNT: 2.
' ALPHA NET COUNT: .33 +/- .47

 BETA RESULT: 5.40 pCi
BETA GROSS COUNT: 11.
- BETA NET COUNT: 1.80 +/- 1.10

SAMPLE #:15. COLLECT TIME:6.00 2¢ 3807
12:18:12,12-07-1999

~ ALPHA RESULT: 1.81 +/- 2.09 pCi
= ALPHA GROSS COUNT: 3.
ALPHA NET COUNT: .50 +/- .57

BETA RESULT: 5.36 pCi
BETA GROSS COUNT: 11.
BETA NET COUNT: 1.79 +/- 1.10

e

SAMPLE #:16. COLLECT TIME:6.00 243 505
12:24:34,12-07-1999
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ALPHA RESULT: 1.20 +/- 1.70 pCi ‘;;g:(}Tl()PQ ||; - 7
ALPHA GROSS COUNT: 2. - ' f
ALPHA NET COUNT: .33 +/- .47

BETA RESULT: 7.39 pCi
BETA GROSS COUNT: 15.
BETA NET COUNT: 2.47 +/-.1.29

SAMPLE #:17. COLLECT TIME:6.00 243899
12:30:56,12-07-1999

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 3.94 pCi
BETA GROSS COUNT: 8.
BETA NET COUNT: 1.32 +/- .94

SAMPLE #:18. COLLECT TIME:6.00 23570
12:37:19,12-07-1999

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 3.94 pCi
BETA GROSS COUNT: 8.
BETA NET COUNT: 1.32 +/- .94

SAMPLE #:19. COLLECT TIME:6.00 2& 35/t
©12:43:41,12-07-1999

ALPHA RESULT: O +/- 0 pCi
ALPHA GROSS COUNT: 0
ALPHA NET COUNT: O +/- 0

BETA RESULT: 2.98 pCi
BETA GROSS COUNT: 6.
BETA NET COUNT: 1.00 +/- .81

SAMPLE #:20. COLLECT TIME:6.00 2463&§/Z
12:50:03,12-07-1999

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 4.44 pCi
BETA GROSS COUNT: ‘9.
BETA NET COUNT: 1.48 +/- 1.00

SAMPLE #:21. COLLECT TIME:6.002(353
12:56:25,12-07-1999

| 79
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ALPHA RESULT: 0 -}/- 0 pCi ‘DECTlON ”)
ALPHA GROSS COUNT: 0

ALPHA NET COUNT: 0 +/- O

BETA RESULT: 2.48 pCi
BETA GROSS COUNT: 5.
BETA NET COUNT: .83 +/- .74

SAMPLE #:22. COLLECT TIME:6.00 ce
13:02:48,12-07-1999 :

ALPHA RESULT: 1767.51 +/- 65.34 pCi
ALPHA GROSS COUNT: 2927.
ALPHA NET COUNT: 487.83 +/- 18.03

BETA RESULT: 3488.68 pCi
BETA GROSS COUNT: 7223.
BETA NET COUNT: 1168.70 +/- 28.35
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Instrument: CAN2404

Alpha & Beta Efficiency Calibration

SECTION )

Chemist:

Alpha Standard Beta Standard
- Isotope(s). Am-241 Isotope(s). Sr-90/Y-90
1D: 82-49-1 ID: 82-224
Standard Activity: 1000.0 pCi/mL Standard Activity: 2010.0 pCi/mL
Standard Uncertainty: 2.00 % Standard Uncertainty: 1.49 %
Reference Date: 12/15/92 Reference Date:  02/01/92
Half-life: 432.7 years Half-life: 28.6 years

Alpha Efficiency Calibration:

. Alpha
# sﬁl;q(umot) ch: :::s Net Counts| Standard | Efficiency
* | Activity (pCi) _
1 1.00 59066 593434/ 988.9 0.2253 Alpha Background CPM: 0.093
2 1.00 62787 62143.2 988.9 0.2359 Count time: 120 min
3 1.00 580471 6574448 988.9 0.2181 Date Samples Counted: 12/06/99
4 1.00 57084| 57380.8 988.9 0.2178 Crosstalk of Beta into Alpha: 044 %
5 1.00 57904| 57301.4 988.9 0.2175
6 1.00 57916/ §57312.0 988.9 0.2176
7
8
9
10
Average =| ~  0.2220
% RSD = 3.35
= 6
—— %
Beta Efficiency Calibration:
< : Beta
# Sg';q(un‘::_) éir :::s Net Counts| Standard | Efficiency
_ Activity (pCi) o
1 1.00 139088| 134128.1 1661.8 0.3030 Beta Background CPM: 1.01
2 1.00 143895 138707.4 1661.8 0.3133 Count time: 120 min
3 1.00| 134454] 129648.9 1661.8 0.2929 Date Samples Counted: 12/06/89
4 1.00| 134667( 129867.0 1661.8 0.2934 Crosstalk of Alpha into Beta: 8.07 %
5 1.00( 134532| 129738.5 1661.8 0.2931
6 1.00 134859| 130064.5 1661.8 0.2938
7
8
9
10
Average = 0.2982
% RSD = 2.80
N= 6
Calculations by Excel: GABAF v1
| %)
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Determination of Gross Alpha & Gross Beta Worldist ID: 99126564
‘ . 120899
Chemist ID:
Alpha Results Beta Results
. . Count | Start Start
Activity | Uncert. Gross Net Refer- Activity | Uncert. Gross Net Refer-
Req#| Sample D | # (pCi/SA) +/- MDA Counts | Counts | ence Date | | (pCi/SA) +/- MDA Counts | Counts | ence Date Time | Count | Count
. - (min.) Date Time
P8 1 0.19 0.50 210 0 06| 12007/99| 0.75 191 356 9 30| 1207/99 60 12019 137
LCS 2 192.31 17.15 379 572 568.7] 1207/88| | 230.55 21.19 14.29 638 585.8] 07/06/81 60/ 12079  13:33
16848 263814 3 0.19 0.50 2.09 0 06| 12/07/99| 0.01 (KL 356 6 00| 1210799 60| 12079 13.39
16848/263814D 4 0.15 0.83 2.10 1 0.4] 12/07/99] 0.2 1.79 358 7 09| 1210709 60| 120788 1350
16848 263815 5 0.19 0.50 209 0 06| 120799 0.01 1.7 356 6 0.0] 1207/9] 60[ 1207m8] 1357
16848 263816 6 0.19 0.49 208 0 05| 12107199 0,51 1.56 356 4 2.0 12/07/99] 60| 1207M9] 1403
16848 263817 7 0.14 083 211 1 0.4] 1207/99)| 1.23 2.04 358 11 4.9 1207/m9] 60| 12019  14:09
16848 263818| 8 0.19 0.50 2.10 0 06| 1207/%9| 0.50 1.85 356 8 20 12/07/9] 60/ 120799 1416
16848 263819] 9|| ~ -0.19 0.49 208 0 05| 12/07/99] 051 156 356 4 20 1207m9| 60| 12079 1422
16848 263820| 10 0.49 1.06 210 2 1.4 120799 0.20 1.79 360 7 0.8 1207/9] 60| 12078 1428
16848 263821 11 0.15 0.82 2.08 1 05| 1207/99 0.78 1.49 358 3 31| 1201m9)| 60| 1207m9] 1435
16848 263822| 12 0.19 0.49 2.09 0 06| 12/07/9] 0.26 1.64 3.56 5 -1.0] 1207/m9)| 60| 120709 1441
16848 263823| 13 0.19 0.50 211 0 06| 1207/99) 1.00 1.98 356 10 4.0 1207/9] 60| 120789 1447
16848 263824 14 0.14 -0.83 212[ . 1 04| 12/07/99 1.48 2.10 358 12 59| 12/07/99| 60| 120789 1454
16848 263825] 15 0.19 0.49 2.09 0 06| 1210709 0.26 1.64 356 5 10| 1207m9) 60| 120799  15:00
16848 263826 16 .44 563 222 70 69.3] 12/07/99 6.12 3.41 468 36 24.3] 1207m9] 60| 1201m9] 1507
16848 263827| 17 0.47 1.07 213 2 1.4 120709 222 2.7 3.60 15 88| 1207m9| 60| 120789 1513
16848 263828 18 0.15 0.83 2.10 1 0.4 12107799 0.2 1.79 358 7 09| 1207/9| 60| 120789  15:19
CCV 19| 104321 51.33 10.04 3045 30130/ 0401/85]| 2088.70 76.31 23.30 7143]  6891.2] 02012 60| 120789 1528
20
21
n -
m -
24 ¢
> [
2 C
27 -
28 -
-] C
30 -
3 «
32 -
Sample prep. procedure: RC8 R0O3 Calibration Data Uncertainty Is calcutated with 1.96 sigma. Calculations by: GABAF  v1 -~
Analysis procedure: RC-8 RO3 Alpha Beta | MDA s Minimal Detectable Activty.
Date of sam .. 12007/99 Efficiency: 0.2220 0.2682 . on
Plo prep , RSD (%): 3.35 280 CC"_'“’"’% calrbad
! Instrument Conditions N: 8 6 eV precovevy=s 1643 o 304
instrument: CAN2404 **Uncertainty (%): 2.00 1.49 1000 oL 9%
High Votage: 1525 Backgond CPM: 0083 101 |/ g recoyery? 2099 _ i o), Supervor Reviow y 1Y
: Count time of background (min): 60.0 60.0 _ 2016 AN \’
Halflife for decay correction(y): 432.7 286 Q.C. Review: a_l ‘
: Crosstaik (%): 0.44 8.07 , )/gt;%p‘s '_} @
/&;V Uncertainty of the callbration standard activiy. }‘&5,2,4/” | -
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Alpha results in dpm

Alpha results in pCi Beta results in pCi Beta results in dpm
Activity | Uncert. Activity | Uncert. Activity | Uncert. Activity | Uncert.
(oCiIsA) | 4 MDA [ dpmisa)|  +r- MDA 1 ocirsa) | +r- MDA | dpmisA)]  +/- MDA
263814| 3 -0.19 0.50 2.09 -0.42 1.10 4.64 .01 1.71 3.56 -0.02 3.80 7.90
263814D 4 0.156 0.83 2.10 0.33 1.84 4.65 0.22 - 1.79 3.58 0.50 3.97 7.94
263815 5 -0.19 0.50 2.09 -0.42 1.10 464 - -0.01 1.71 3.56 -0.02 3.80 7.980
263816| 6 -0.19 0.49 2.08 -0.41 1.09 4,62 . -0.54 1.56 3.56 -1.14 3.47 7.80
263817| 7 0.14 0.83 2.11 0.32 1.85 4.69 1.23 2.04 3.58 2.73 453 7.94
263818| 8 -0.19 0.50 2.10 043 1.1 4.66 0.50 1.85 3.56 1.10 410 7.90
263819| 9 0.19 0.49 2.08 -0.41 1.09 462 -0.51 1.56 3.56 -1.14 3.47 7.0
263820| 10 0.49 1.06 2.10 1.08 '2.36 4.65 0.20 1.79 3.60 0.45 3.98 7.98
263821| 11 0.15 0.82 2.08 0.34 1.83 4.61 0.78 1.48 3.58 -1.74 3.31 7.4
263822| 12 0.19 0.49 2.09 -0.42 1.09 4,63 -0.26 1.64 3.56 0.58 3.64 7.90
263823] 13 -0.19 0.50 2.1 -0.43 1.12 4.68 1.00 1.98 3.56 2.22 4.39 7.80
263824 | 14 0.14 0.83 212 0.31 1.85 4.70 1.48 2.10 3.58 3.29 4.68 7.94
263825| 15 -0.19 . 0.49]. 2.09 0.42 1.09 . 4.63 -0.26 1.64 3.56 -0.58 3.64 7.90
263826| 16 23.44 5.63 2.22 52.03 12.49 4.93 6.12 3.41 4.68 13.59 7.57 10.40
263827] 17 0.47 1.07 " 213 1.05 237 473 2.22 2.27 3.60 4.92 5.04 7.98
263828] 18 0.15 0.83 210 0.33 1.84 4.65 0.22 1.79 3.58 0.50 3.97 7.84
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Values in dpm were calculated by inultiplying pCi values by 2.22
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Gross Alpha & Gross Beta

Worklist ID: 89128564
Instrument. CAN2404
Sample Type: SWIPE

Chemist: M 2 /?7

— \SEGHON I 12

Carrier Control
#| Req# | SamplelID # Acceptance Comments
Range
1 PB
2 LCS = ALPHA: 169.2 - 245.1;, BETA: 187.0 - 253.0
3| 16848 263814
4/ 16848)/263814D The duplicate was created by simply counting the same sample twice.
5/ 16848 263815 '
6| 16848 263816
7| 16848 263817
8] 16848 263818
9! 16848 263819
10] 16848 263820
11| 16848 263821
12| 16848 263822
113| 16848 263823
14| 16848 263824
15/ 16848 263825
16/ 16848 263826
17{ 16848 263827
18| 16848 263828
19 CCV ALPHA: 800 - 1100; BETA: 1809 - 2211
20
21
22
23
24
25
26
27
28
29
30
3
32

" |Additional Comments:

Sample Prep Procedure: RC8 R03
Analysis Procedure: RC-8 R03

- Date of sample prep: 12-07-1999

*LCS = 5.0 mL of LCSWR24, known values: alpha 214, beta 230,

(Y

@m_r-.- '@» zw-ﬁ
.




i
.

<=~ (SECTION Il 13 %

PROGRAM NAME: GRB4

SAMPLE #:3. COLLECT TIME:6.00 g )
13:33:15,12-07-1999

ALPHA RESULT: O +/- 0 pCi
ALPHA GROSS COUNT: O
ALPHA NET COUNT: 0 +/- O

BETA RESULT: 2.01 pCi
BETA GROSS COUNT: 9.
BETA NET COUNT: 1.50 +/- O

SAMPLE #:4. COLLECT TIME:6.00 LCS
13:39:37,12-07-1999

ALPHA RESULT: 155.59 +/- 0 pCi
ALPHA GROSS COUNT: 572. _
ALPHA NET COUNT: 95.33 +/- 0.

BETA RESULT: 142.97 pCi
BETA GROSS COUNT: 638.
BETA NET COUNT: 106.33 +/- 0

SAMPLE #:5. COLLECT TIME:6.00 263§/
13:45:59,12-07-1999

ALPHA RESULT: 0 +/- 0 pCi
ALPHA GROSS COUNT: 0
ALPHA NET COUNT: O +/- O

BETA RESULT: 1.34 pCi
BETA GROSS COUNT: 6.
BETA NET COUNT: 1.00 +/- O

p
e
%

A

SAMPLE #:5. COLLECT TIME:6.00 2¢ 3574 P
13:56:41,12-07-1999

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

-
4
“

-
- l
i

BETA RESULT: 3.44 pCi ]

2 BETA GROSS COUNT: 7. 8
BETA NET COUNT: 1.15 +/- .88 % ‘
=

SAMPLE #:6. COLLECT TIME:6.00 2¢3 &/S B
14:03:03,12-07-1999 A
‘,2' '

125 A
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ALPHA RESULT: 0 +/- 0 pci =~~~ I
ALPHA GROSS COUNT: 0 . \
ALPHA NET COUNT: 0 +/- O

BETA RESULT: 2.98 pCi
BETA GROSS COUNT: 6.
BETA NET COUNT: 1.00 +/- .81

SAMPLE #:7. COLLECT TIME:6.00 Z2&35¥
14:09:24,12-07-1999 :

ALPHA RESULT: O +/- 0 pCi
ALPHA GROSS COUNT: 0
ALPHA NET COUNT: O +/- O

BETA RESULT: 1.99 pCi
BETA GROSS COUNT: 4.
BETA NET COUNT: .66 +/- .66

SAMPLE #:8. COLLECT TIME:6.00 2( 3¢(7
14:15:45,12-07-1999

' ALPHA RESULT: .60 +/- 1.20 pCi

ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 5.43 pCi
BETA GROSS COUNT: 11.
BETA NET COUNT: 1.82 +/- 1.10

SAMPLE #:9. COLLECT TIME:6.00 23 §/&
14:22:08,12-07-1999

ALPHA RESULT: 0 +/- 0 pCi
ALPHA GROSS COUNT: O
"ALPHA NET COUNT: O +/- O

BETA RESULT: 3.98 pCi
BETA GROSS COUNT: 8.
BETA NET COUNT: 1.33 +/- .94

SAMPLE #:10. COLLECT TIME:6.00 26 238/9
14:28:30,12-07-1999

ALPHA RESULT: 0 +/- 0 pCi
ALPHA GROSS COUNT: 0
ALPHA NET COUNT: O.+/-= O

BETA RESULT: 1.99 pCi
BETA GROSS COUNT: 4.
"BETA NET COUNT: .66 +/- .66

SAMPLE #:11. COLLECT TIME:6.00 2( 3510
14:34:52,12-07-1999
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ALPHA RESULT: 1.20 +/- 1.70 pCi- - —
ALPHA GROSS COUNT: .2.
ALPHA NET COUNT: .33 +/- .47

BETA RESULT: 3.41 pCi
BETA GROSS COUNT: 7.
BETA NET COUNT: 1.14 +/- .88

SAMPLE #:12. COLLECT TIME:6.00 2 (352/
14:41:14,12-07~1999 :

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 1.45 pCi
BETA GROSS COUNT: 3.
BETA NET COUNT: .48 +/- .57

SAMPLE #:13. COLLECT TIME:6.00 24 3522
14:47:37,12-07-1999

ALPHA RESULT: 0 +/- 0 pCi
ALPHA GROSS COUNT: 0
ALPHA NET COUNT: O +/~ O

BETA RESULT: 2.48 pCi
BETA GROSS COUNT: 5.
BETA NET COUNT: .83 +/- .74

SAMPLE #:14. COLLECT TIME:6.00 2435253
14:53:59,12-07-1999

ALPHA RESULT: O +/- 0 pCi

ALPHA -GROSS COUNT: 0

ALPHA NET COUNT: O +/-.0

BETA RESULT: 4.97 pCi

.BETA GROSS COUNT: 10.

BETA NET COUNT: 1.66 +/- 1.05

SAMPLE #:15. COLLECT TIME:6.00 2@352‘{
15:00:21,12-07-1999

ALPHA RESULT: .60 +/- 1.20 pCi
ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 5.93 pCi
BETA GROSS COUNT: 12.
BETA NET COUNT: 1.98 +/- 1.15

SAMPLE #:16. COLLECT TIME:6.00 2(»35 25
15:06:43,12-07-1999
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“ SECTION Il

ALPHA RESULT: 0 +/~ 0 pCi =~ - -
ALPHA GROSS COUNT: 0O .
ALPHA NET COUNT: 0 +/- 0

BETA RESULT: 2.48 pCi
BETA GROSS COUNT: 5.
BETA NET COUNT: .83 +/- .74

SAMPLE #:17. COLLECT TIME:6.00 2/ 352(
15:13:05,12-07-1999

ALPHA RESULT: 42.27 +/- 10.10 pCi
ALPHA GROSS COUNT: 70. 4
ALPHA NET COUNT: 11.66 +/- 2.78

BETA RESULT: 15.40 pCi
BETA GROSS COUNT: 36.
BETA NET COUNT: 5.16 +/- 2.01

SAMPLE #:18. COLLECT TIME:6.00 24 3527
15:19:27,12-07-1999

ALPHA RESULT: 1.20 +/- 1.70 pCi
ALPHA GROSS COUNT: 2.
ALPHA NET COUNT: .33 +/~ .47

BETA RESULT: 7.39 pCi
BETA GROSS COUNT: 15.
BETA NET COUNT: 2.47 +/~ 1.29

SAMPLE #:19. COLLECT TIME:6.00 2 (352§
15:25:50,12-07-1999

- ALPHA RESULT: .60 +/- 1.20 pCi

ALPHA GROSS COUNT: 1.
ALPHA NET COUNT: .16 +/- .33

BETA RESULT: 3.44 pCi
BETA GROSS COUNT: 7.
BETA NET COUNT: 1.15 +/- .88

SAMPLE #:20. COLLECT TIME:6.00 <<V
15:32:13,12-07-1999

ALPHA RESULT: 1838.76 +/- 66.64 pCi-
ALPHA GROSS COUNT: 3045.
ALPHA NET COUNT: 507.50 +/~ 18.39

BETA RESULT: 3444.65 pCi
BETA GROSS COUNT: 7143.
BETA NET COUNT: 1153.96 +/- 28.20
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instrument: CAN2404

Alpha & Beta Efficiency Calibration

17

o OEGHUN
B ' 12 fifos

Chemist: _/~

Alpha Standard Beta Standard
Isotope(s). Am-241 Isotope(s): Sr-90/Y-90
ID: 82-49-1 1D: 82-22-4
Standard Activity: 1000.0 pCi/mL Standard Activity: 2010.0 pCiymL
Standard Uncertainty: 2.00 % Standard Uncertainty: 149 %
Reference Date: 12/15/92 Reference Date:  02/01/92
Half-life: 432.7 years Half-life: 28.6 years
e e— —
Alpha Efficiency Calibration:
. Alpha
# SQ':‘(“H‘::_) éi’::tss Net Counts| Standard | Efficiency
Activity (pCi) . :
1 1.00 59966| 59343.4 988.9 0.2253 Alpha Background CPM: 0.093
2 1.00 62787 62143.2 988.9 0.2359 Count time: 120 min
3 1.00 58047| 57444.8 988.9 0.2181 Date Samples Counted:  12/08/99
4 1.00 57984 5§7380.8 088.9 0.2178 Crosstalk of Beta into Alpha: *- 0.44 %
5 1.00 57904| 57301.4 988.9 0.2175
6 1.00 57916| - 5§7312.0 988.9 0.2176
7
8
9
10
Average = 0.2220
% RSD = 3.35
N= 6
———
Beta Efficiency Calibration:
. Beta
# sg;q(",::_) g‘: ::; Net Counts| Standard | Efficiency
, Activity (pCi) _
1 1.00 139088 134128.1 1661.8 0.3030 Beta Background CPM: 1.01
2 1.00{ = 143895| 138707.4 1661.8 0.3133 Count time: 120 min
3 1.00 134454 120648.9 1661.8 0.2929 Date Samples Counted: 12/06/99
4 1.00 134667| 129867.0 1661.8 0.2934 Crosstalk of Alpha into Beta: 8.07 %
5 1.00{ 134532 129738.5 1661.8 0.2931
6 1.00 134859 130064.5 1661.8 0.2938
7
-8
9
10
Average = 0.2982
% RSD = 2.80
N= 6
Caiculations by Excel: GABAF vi
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Sample Preparation and Analysis Log' T » \bECTION "‘) 18

Sample Type: Various Solids

RC-18 R06 |Pu-239/240,Pu-238 99126523 - ) 12/7/99
U-238, U235, U234 99126524 2

RC-19 R06 ﬁm 24!

12li3]79

2912L822

Tracers (Intemnal St

-[U-232° 178-06-3 [50.91[12/15/92 | 0.100 72| 1057 4.76 l

" |Am-243 82-76-2 |50.80[12/15/92 | 0.100 7380 11.27 5.08
- |Pu-242 82-76-1 [41.60|12/18/89 | 0.100 }3.758E+05 9.24 4.16
Aliquot Comments/ Sample Detector Tare Sample & |Total Sample
Req |Sample!D | # Size Analysis " Aliquot Number | Weight(g) |Container(g) | Size (g)
PB 1 1 SA . 35
16848 263829 2 0.500 G £/
1| 16848 263830 3 0.500 G : 37
.1 16848 263831 4 0.500 G 38
16848 263832 5 0.500 G 39
| 16848 263921 6 - 0.500 G 0.0393 ~#o3s | 14.704 | 27.413 12.709
- 16848 263922 7 0500 G | ¢ 0.0460 Ldys sJ | 14.561 25.425 10.864
16848 263923 8 0500 G | % 0.0420 ‘&339:35 14.565 | 26.476 11.911
16848 263924 9 0500 G |9 0.0320 Hs-34| 14.692 | 30.302 15.610 ;
16848 263925 |10 0.500 G 0.0305 e 14.552 | 30.939 16.387 | j
16848 263926 |11 0.500 G 0.0494 Js | 14.543 | 24.660 10.117 |
16848 263927 |12 0.500 G 0.0550 KA 14.559 | 23.646 9.087 |
16848 263928 |13 0.500 G 0.0353 47 14.696 | 28.843 14.147 2|
16848 263929 |14 0.500 G 0.0285 4g - 14.467 | 32.032 17.565 | . ':
16848 | 263930 |15 0.500 G 0.0488 27 | 14.458 | 24.708 | 10.250 v
16848 263921D [ 16 0.500 G 0.0393 39 14.704 | 27.413 | 12.709 F! |
LCSWR1, LCSWR33| 17 0.250 mL 39 l ‘
18 b
20 ey g “
21 "
23 CE
24 ' l
25 .
25 i
27 ‘
28 | l |
29 ol S
30 L : . . @« i
Comments and Actual conditions: ' < L‘ ' J
-Start date: /2///79 A e
Automatic pipets calibrated in accord with QC-6 on'balance #_/5 . S 3
-Balance # 8  used for weights of samples and their aliquots ' m'\S{ 94 '1
-Sample aliquot is the fraction of the total sample taken for analysis o 97 - -
¥ - Chemicad Keeovery < 307, sc\mPIq_ +o be rm‘ytco{ /250
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WASTREN -- GRAND JUNCTION,. CO R
3 ‘ | ALPHA SPECTROSCOPY REPORT b] ION “ R
I o 13-DEC-1999 12:14:46 D’u 19 :
B *******************************************************************************

pectral File: ND_AMS ARCHIVE R:R_99126522$PB_AM.CNF

******************************************************************************

* .
ATCH 1ID: 99126522 * SAMPLE 1ID: PB
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: "1.000E+00 SA
AMPLE TITLE: * DETECTOR NUMBER: 035
ACQ DATE: 9-DEC-1999 09:49 * AVERAGE EFFICIENCY: 26.3%
LAPSED LIVE TIME: 80005. * RECOVERY : 67.19%
RACER 1ID: - AM243_82-76-2 * TRACER FWHM (kev): 36.16
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISsC * . LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:53 * " EFF CAL DATE: 3-DEC-1999 06:53
» BKG FILENAME: B_035_3DEC99 * ‘
: *

LA A2 S22 2222222222 R A2 2 22 2 2 X2 222222222 2 2 X R X R X R X R0 B R R X R R R RIR R R R IR g g gy

» NUCLIDE ACTIVITY SUMMARY
!’UCLIDE ENERGY NET -BKG %ABN ACTIVITY TPU/ERROR MDC . CRIT LEVEL ..

AREA dpm/ SA 2-SIGMA  dpm/ SA dpm/ SA .

""lM-241 5479.1 6.60 0.40 99.9 2.801E-02 2.276E-02 2.398E-02 1.774E-02 .
'M2434 5270.0 2647.00 2.00 99.6 1.127E+01 5.233E-01 3.954E-02 2.S554E-02
*

LA RS RS RS R SRR RERERR SRR X X2 R X R R X R X X TR X R R R R A g U g v i g ey

l** POSITIVE *** | | .

o

. - .. - . [ [ et e b U
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Spectrum WIZARD$DKC200: [AHIGH.ALUSR. ARCHIVE.R]JR_99126522$PB_AM.CNF; 1
Title + 035 , :
Sample Title: :
Start Time: 9-DEC-1999 09:49: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83117E+03
Real Time : 0 22:13:25.00 Sample ID : PB Energy Slope : 3.47159E+00
Live Time : 0 22:13:25.00 Sample Type: AM Energy Quad : 0.00000E+00
200 b s r e : .......... :, ....................... : ........... E ..........
|
|
0 o
s ] H
c ,
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o
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- WASTREN -- GRAND JUNCTION, CO : . 21
ALPHA SPECTROSCOPY REPORT | O | ION || )
. - 13-DEC-1999 '12:16:03 ' !

P *******************************************************************************

Epectral File: ND_AMS_ARCHIVE_S:S_99126522$263829_AM.CNF

******************************************************************************

%
ATCH ID: 99126522 * SAMPLE ID: 263829
AMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: 5.000E-01 g
SAMPLE TITLE: * DETECTOR NUMBER: 036
ACQ DATE: 9-DEC-1999 09:49 * AVERAGE EFFICIENCY: 23.6%
LAPSED LIVE TIME: 80006. - * RECOVERY: 54 .03%
CER ID: AM243 82-76-2 * TRACER FWHM (kev): 30.70
. LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ORRECTED TRACER DPM: - 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: : ' MISC * LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:55 * EFF CAL DATE: 3- DEC 1999 06:55
7 . BKG FILENAME: . B_036_3DEC99 *
B *

I Z X2 XL ERE SR RIS RSEESSERSRR S AR AR R 2R 222222 R X X XXX LSRR R RXEL X R R XX K

NUCLIDE ACT IVITY SUMMARY

'.':‘M2‘43 5270.0 1912.40 1.60 99.6 1.015E+01 ©5.324E-01 4.562E-02 3.000E-02
N,

L2222 R R 222X 2R X222 atizX i 2 i i i 2t A2 R 2 X 2 22 22 2 XXX 22X R LRXTXL R LR R 2 X XS

i'** POSITIVE ***

[N

D w

EE

iR ]

pe-
3

.llUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA pCi/ g 2-SIGMA pCi/ g pCi/ g
lM 241 547s.1 38.60 0.40 99.9 2.043E-01 6.730E-02 2.991E-02 2.212E-02

2

2

s b N T s o S
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Spectrum : WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.S]1S_99126522$263829_AM.CNF; 1

| Title : 036 ‘
Sample Title: |
Start Time: 9-DEC-1999 09:49: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83429E+03

Real Time : 0 22:13:26.00 ‘Sample ID : 263829 Energy Slope : 3.44342E+00
Live Time : 0 22:13:26.00 Sample Type: AM Energy Quad : 0,00000E+00

...................................................
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. .. WASTREN -- GRAND JUNCTION, CO
:  ALPHA SPECTROSCOPY ‘REPORT ] ON “ 23

&I o ' 13-DEC-1999 12:17:28 U 1H |

- *******************************************************************************

tpectral File: ND_AMS ARCHIVE_S:S_99126522$263830_AM.CNF

******************************************************************************

*
ATCH ID: 99126522 * SAMPLE ID: 263830
| AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 5.000E-01 g
| AMPLE TITLE: * DETECTOR NUMBER: . 037
- ACQ DATE: 9-DEC-1999 09:50 * AVERAGE EFFICIENCY: 23.1%
LAPSED LIVE TIME: 80000. * RECOVERY : 68.28%
RACER ID: AM243_82-76-2 * TRACER FWHM (kev): 34.31
_ LAMBDA VALUE: 100. * ROI TYPE: STANDARD
ORRECTED TRACER DPM: 11.270 L * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: . MIsSC * . LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:56 * EFF CAL DATE: 3-DEC-1999 06:56
= BKG FILENAME : B_037_3DEC99 *
x *

LEE X EXESZES AR SSA RSS2 2R X2 XX 222 R R ARt EERXAaR Rl a2 2 X2 X2 X 2R

NUCLIDE ACTIVITY SUMMARY
!UCLIDE ENERGY  NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
= _ AREA pCi/ g 2-SIGMA pCi/ - g pCi/ g

st

'EIM-241 5479.1 154.00 0.00 99.9 6.603E-01 1.124E-01 1.162E-02 1.162E-02

w;i.M243 5270.0 2360.60 0.40 99.6 1.015E+01 4.917E-01 2.431E-02 1.798E-02
M.
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Spectrum : wIZﬂRD$DKCZOO:[ﬁHIGH.HLUSR.RRCHIVE.S]S-99126522$263830_RM.CNF:1
Title -1 037

Sample Title: _ .

Start Time: 9-DEC-1999 09:50: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82918E+03
Real Time 0 22:13:20.00 Sample ID : 263830 Energy Slope : 3.47146E+00
Live Time 0 22:13:20.00 Sample Type: AM Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO o
- ALPHA SPECTROSCOPY REPORT -
,l 13-DEC-1999 12:18:01 | _{}TION 1k 29

— *******************************************************************************

tpeCtral File: ND_AMS ARCHIVE_S:S_99126522$263831_AM.CNF

******************************************************************************

*
ATCH 1ID: 99126522 * SAMPLE ID: 263831
AMPLE DATE: 29-NOV-1999 00:00 “* ALIQUOT: 5.000E-01 g
AMPLE TITLE: * DETECTOR NUMBER: 038

ACQ DATE: 9-DEC-1999 09:50 * " AVERAGE EFFICIENCY: 23.3%
LAPSED LIVE TIME: 80002. * RECOVERY : 66.86%

R'RACER ID: AM243 82-76-2 * TRACER FWHM (keV) 33.53

LAMBDA VALUE: 100. * ROI TYPE: STANDARD

'@FORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * . LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:57 * EFF CAL DATE: 3-DEC-1999 06:57

= BKG FILENAME: B_038_3DEC99 * -

N . *

******************************************************************************

NUCLIDE ACTIVITY SUMMARY

ILFUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
- AREA pCi/ g 2-SIGMA pCi/ g pCi/ g

*';M-zu 5479.1 1628.60 0.40 99.9 7.083E+00 5.245E-01 2.458E-02 1.818E-02

?‘M243 5270.0 2327.20 0.80 99.6 1.015E+01 4.946E-01 2.997E-02 2.090E-02
N

*****************************************************************************

s

** POSITIVE **%*
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Spectrum ° : WIZARD$DKC200: [ﬂHIGH ALUSR.ARCHIVE, S]S 99126522$263831_AM. CNF; 1

Title : 038

Sample Title: . :

Start Time: 9-DEC-1999 09:50: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.80868E+03
Real Time : 0 22:13:22.00 Sample ID : 263831 Energy Slope : 3.49666E+00
Live Time : 0 22:13:22.00 . Sample Type: AM : Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO
'- , , - _ALPHA SPECTROSCOPY REPORT F_C-”ON ”\ 27
ﬂl S 13-DEC-1999 '12:18:23 oI ¥ 21K

- *******************************************************************************

pectral File: ND AMS ARCHIVE_S:S_99126522$263832_AM.CNF

******************************************************************************

RO H

*
ATCH ID: 99126522 * SAMPLE ID: 263832
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 5.000E-01 g
AMPLE TITLE: * DETECTOR NUMBER: 039
- ACQ DATE: 9-DEC-1999 09:50 * AVERAGE EFFICIENCY: 23.3%
LAPSED LIVE TIME: 80004. . * RECOVERY : 61.34%
RACER ID: AM243 82-76-2 * - 'TRACER FWHM (kev): 43.40
' LAMBDA VALUE: 100. * ROI TYPE: STANDARD
" gfORRECTED TRACER DPM: 11.270 °  * CONFIDENCE LEVEL: '4.65
AMPLE MATRIX: . MISC * ' LLD CONSTANT: 2.71
RGY CAL DATE: 3-DEC-1999 06:59 * EFF CAL DATE: 3-DEC-1999 06:59
= BKG FILENAME: B_039 3DEC99 * |
: *

" (2RI RXEXEE RSS2 X222ttt Xt A a2t i a2 R 22X Rt s X o R & &

NUCLIDE ACTIVITY SUMMARY

!I'UCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
= AREA pCi/ g 2-SIGMA pCi/ g pCi/ g

""'%“M—241 5479.1 698.20 0.80 99.9 3.298E+00 3.115E-01 3.244E-02 2.262E-02

E?EM243 5270.0 2143.00 2.00 99.6 1.015E+01 5.103E-01 4.400E-02 2.842E-02A
5 .

(XXX 2SI EEIZELAR RSS2 R X2 RS2 22222222 222 222 22X 2 R 2 i X 2 2 X 2 XXX 222 X R R 2 X 2R )

—

l** POSITIVE ***
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Spectrum : NIZHRD$DKCZUU:[ﬂHIGH.HLUSR(ﬁRCHIVE.S]S-99126522$263832_9M.CNF}1
Title _ : 039 ‘

Sample Title:

Start Time: 9-DEC-1999 09:50: Sample Time: -29-NOV-1999 00:00 Energy Offset: 3.86215E+03
Real Time : 0 22:13:24.00 Sample ID : 263832 Energy Slope : 3.45693E+00
Live Time : 0 22:13:24.00 - Sample Type: AM Energy Quad : 0.00000E+00

100 b i L e L L

-Counts

50_...:..‘..........: ------------ : ----- o fe o o o of : ------ T : ............ : ------------ : -----------

Al NOILLOAR!

A

J . . - N :
0 ..i M ¢ A iL i AL lAhi 1 : A2 1 ' 1 A 1
' 4000 4500 8000 5500 6000 6500 7000
' . ' Energy (keV) |
. o ’ : ' N
900 e | &




—_ *******************************************************************************

WASTREN -~ GRAND .JUNCTION, CO

ALPHA SPECTROSCOPY REPORT
13-DEC-1999 112:21:44

pectral File: ND_AMS ARCHIVE_S:S_99126522$263921_ AM.CNF

SECTION I

29

*******************************************************************************

SAMPLE DATE:

SAMPLE TITLE:

3ATCH ID: 99126522
29-NOV-1999 00:00

-~ ACQ DATE: 10-DEC-1999 09:01
SLAPSED LIVE TIME: 80003.
RACER ID: AM243 82-76-2
LAMBDA VALUE: 100.
ORRECTED TRACER DPM: 11.270
SAMPLE MATRIX: MISC

~ BKG FILENAME:

”lmCLIDE ENERGY NET BKG

iINERGY CAL DATE: 3-DEC-1999 06:50

B_033_3DEC99

*

* ok % o % % % ok F % *

*

'SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY :
TRACER FWHM (kev)
ROI TYPE:
CONFIDENCE LEVEL:
LLD CONSTANT:

“EFF CAL DATE:

3.930E-02

263921
SA
033
26.7%
45.23%
39.22
MANUAL
4.65
2.71

3-DEC-1999 06:50

LA AR A2 2222 X2 2 a2 a2 2 2 22 22 2222 22 2 2 2 2 X 22 X222 2 XXX X0 R X R R R YRR R R R X EE R R R

AREA

""l\M-—24l 5479.1 14.80 1.20

"l\M243 5270.0 1807.00 4.00

.
I

L

%ABN

99.9

99.6

ACTIVITY TPU/ERROR

NUCLIDE ACTIVITY SUMMARY

dpm/ SA 2-SIGMA

2.341E+00

'2.868E+02

1.292E+00

1.533E+01

o

itk

i

MDC CRIT LEVEL
dpm/ - SA dpm/ SA
1.235E+00 8.316E-01
1.906E+00 1.168E+00

dhhkkdkdkhkdkhhhkkhkhkhkhdkhhhkhkhkhkhkhhhhkhhhkhhkhhkdhkhdhdhhkdbdkdhhhhhbhhkdkdkdbhhhhhdddbhhhrhbhdhkhdhkhkdhddk

*%* POSITIVE ***
** RECOUNT SAMPLE CL > 0.067
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Spectrum : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]15.99126522$263921_AM.CNF; 4

Title -+ 033

Sample Title: ,

Start Time: 10-DEC-1999 09:01 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3,82871E+03

Real Time : 0 22:13:23.00 Sample ID : 263921 : Energy Slope : 3.45977E+00
Live Time : 0 22:13:23.00 Sample Type: AM Energy Quad : 0.00000E+00
100 .........................................................................................
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. | WASTREN -- GRAND JUNCTION, CO .., ',y I
‘R | " ALPHA SPECTROSCOPY REPORT fbt(,T'ON N 31 ¢
l ‘ 13-DEC-1999 12:22:59 | !

- *******************************************************************************

pectral File: ND AMS ARCHIVE_S:S_991265225263925_AM.CNF

******************************************************************************

*
ATCH ID: 99126522 * SAMPLE ID: 263925
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.050E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 044
CQ DATE: 9-DEC-1999 09:52 * ‘AVERAGE EFFICIENCY: 22.8%
LAPSED LIVE TIME: 80004. * RECOVERY : 65.23%
RACER ID: . AM243_82-76-2 * TRACER FWHM (kev) 36.99
LAMBDA VALUE: 100. * ROI TYPE: " MANUAL
ORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC *  LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 07:11 * EFF CAL DATE: 3-DEC-1999 07:11
iKG FILENAME: B_044_3DEC99 * -
: .
(222 XX XXX XL EIZELEIX AR XSS R SRR SR LTI LR TR R XL LR L L R Z X F T TR I RR R R I PR R g
‘m NUCLIDE ACTIVITY SUMMARY
CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
- AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA |

'Z;lM-lel '5479.1 ~ 11.60 0.40 99.9 1.920E+00 1.159E+00 9.351E-01 _6.918E-01

243 5270.0 2225.80 3.20 99.6 3.695E+02 1.833E+01 1.831E+00 1.140E+00

khkhkkhhkhkdkhkdkhkhhkhhhbhkhbhkhdkdhrdhhhhhhhhhhdhhkhbhdkhhhhhhhhhhhbhbhhbhhhhhhrhrrhhhhhbdhhhdhhhhhd
-~ . E
l** POSITIVE *#*+
"M+ RECOUNT SAMPLE CL > 0.067 ###*
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Spectrum
Title

Start Time:
Real Time :
Live Time :

Counts

o L. L.

Sample Title:
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WIZARD$DKC200: [AHIGH. ALUSR. ARCHIVE.S]S.99126522$263925_AM.CNF; 1
044 :

DEC-1999 09:52: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82640E+03
22:13:24.00 Sample ID : 2639256 Energy Slope : 3.44100E+00
22:13:24.00 Sample Type: AM Energy Quad : 0.00000E+00
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; ‘ ALPHA SPECTROSCOPY REPORT | \(*(L .
u. | - 13-DEC-1999°12:24:25 ‘thTION ” 33

e *******************************************************************************

pectral File: ND_AMS ARCHIVE_S:S_991265225263926_AM.CNF

******************************************************************************

*
ATCH ID: 99126522 * SAMPLE ID: 263926
AMPLE DATE: '29-NOV-1999 00:00 * ALIQUOT: 4.940E-02 SA
AMPLE TITLE: * DETECTOR NUMBER : 045
CQ DATE: 9-DEC-1999 09:52 * AVERAGE EFFICIENCY: 23.5%
LAPSED LIVE TIME: 80003. . * RECOVERY : 69.40%
RACER ID: AM243 82-76-2 * TRACER FWHM (kev) : ' 34.45
. LAMBDA VALUE: : 100. * ROI TYPE: MANUAL
ORRECTED TRACER DPM: = 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 07:13 * EFF CAL DATE: '3-DEC-1999 07:13
iKG FILENAME : B_045_ 3DEC99 *
: * .
(222X 2SR XSRS R R X2 R 22X R R R 22X R XXX XX X R X X B R R R L RE R RR R R R R L PR R R R R R

NUCLIDE ACTIVITY SUMMARY

CLIDE ENERGY NET BKG = %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL: -

" AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA |
. |

-241 5479.1 5.60 2.40 99.9 5.213E-Ql 5.580E-01 9.228E-01 5.875E-01 |

243 5270.0 2443.20 0.80 99.6 2.281lE+02 1.091E+01 6.414E-01  4.472E-01

[

- -

khkhkhkkhkhhkhkhkhhkhhkhhhhkhhhrhhhkkkhhhhhhbhhkhbhbdhhhrhrhbhbhhdhhrhhhdbdhrhhhdbrhhhhhkhhhkhhhhhkkk

2.

** RECOUNT SAMPLE CL > 0.067 *#*%*
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Spectrum ¢ WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]15_.99126522%8263926_AM.CNF; 1
‘ Title : 045
| Sample Title:
\ Start Time: 9-DEC-1999 09:52: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82089E+03
! Real Time : 0 22:13:23.00 Sample ID : 263926 Energy Slope : 3.45370E+00
Live Time : 0 22:13:23.00 " Sample Type: AM ‘Energy Quad- : 0,00000E+00
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ko *******************************************************************************

pectral File: ND_ AMS ARCHIVE_S:S_99126522$263927_AM.CNF

******************************************************************************

- *
ATCH ID: 99126522 * SAMPLE ID: 263927
1 AMPLE DATE: 29-NOV-1999 00:00  '* ALIQUOT: 5.500E-02 SA
_ SAMPLE TITLE: * DETECTOR NUMBER: 046
-~ ACQ DATE: 9-DEC-1999 09:52 * AVERAGE EFFICIENCY:. 23.6%
LAPSED LIVE TIME: - 80003. * RECOVERY : 72.31%
RACER ID: © AM243 82-76-2 * TRACER FWHM (kev) : 33.59
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ORRECTED TRACER DPM: 11.270 *  CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC '+  LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 07:14 *+  EFF CAL DATE: 3-DEC-1999 07:14
» BKG FILENAME: B_046_3DEC99  * | :
.

khhkhkhkhkhkhkhkhhhkhhkhhkhkhkhhhkhkhrhhkhhkbhkdhhhkhhhhhhbdkhhbhhhhhrdhhddbhbhhhdhbhhbbdthbhhkhkhhhkhhkhhkkdhdd

NUCLIDE ACTIVITY SUMMARY
!I'UCLIDE ENERGY NET = BKG %ABN ACTIVITY TPU/ERROR - MDC CRIT LEVEL
AREA : dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA
lM 241 5479.1 .5.20 0.80 95.9 4.150E-01 4.019E-01 5.482E-01 3.822E-01

:,-'M243 5270.0 2559.60 2.40 99.6 2.049E+02 9.655E+00 7.937E-01 S5.053E-01 .
.,

khhkhkdkhhhkdhhhkhkhhkhbhkhkhkhhhkhkdhkhdhhhhkhhhhbhhrhdbdbhhkdddhhddbhdhhhhkhhhkhkhdhhrdhhhhhbhhrdhhbhhdhhhd
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l** POSITIVE **%
“ %% RECOUNT SAMPLE CL > 0.067 *#%%
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Spectrum : WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.S15_.99126522$263927_AM.CNF; 1

Title ‘ : 046

Sample Title: _—

Start Time: 9-DEC-1999 09:52: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82498E+03
Real Time : 0 22:13:23.00 Sample ID : 263927 Energy Slope : 3.45799E+00
Live Time : 0 22:13:23.00 Sample Type: AM Energy Quad :.0.00000E+00
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13-DEC-1999u12:26:24 3g:(;T1()PQ |l§
\;h.

el *******************************************************************************

pectral File: ND_AMS ARCHIVE_S:S_99126522$263928_AM.CNF

******************************************************************************

RO Y

*
L

o
ATCH ID: 99126522 * SAMPLE ID: 263928
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: : 3.530E-02 SA .
AMPLE TITLE: * DETECTOR NUMBER: 047
CQ DATE: 9-DEC-1999 09:52 * AVERAGE EFFICIENCY: 23.3%
LAPSED LIVE TIME: 80003. * RECOVERY: 74.31%
RACER ID: o AM243_82-76-2 * TRACER FWHM (kev): 37.84

LAMBDA VALUE: ‘ 100. * ROI TYPE: MANUAL
ORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * - LLD CONSTANT: ' 2.71
NERGY CAL DATE: 3-DEC-1999 07:15 * EFF CAL DATE: 3-DEC-1999 07:15

» _BKG FILENAME : B_047_3DEC99 * : ’

. * »

i******************************************************************************

NUCLIDE ACTIVITY SUMMARY

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
- AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
-241 5479.1 8.40 1.60 99.9 1.031E+00 8.025E-01 1.054E+00 6.935E-01

243  5270.0 2593.40 3.60 99.6 3.193E+02 1.497E+01 1.420E+00 8.767E-01-

A

****************************************************************************** N

** POSITIVE ***
** RECOUNT SAMPLE CL > 0.067 **%%
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Spectrum UIZRRDSDKCZOO:[RHIGH.RLUSR.HRCHIVE.S]S_99126522$263928_RM.CNF;1
Title ¢ 047

Sample Title:

Start Time: 9-DEC-1999 09:52:
Real Time : 0 22:13:23.00
Live Time : 0 22:13:23.00

Sample Time: 29-NOV-1999 00:00
Sample ID : 263928
Sample Type: AM

Energy Offset: 3.79994E+03
Energy Slope : 3.50515E+00
Energy Quad : 0.00000E+00
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~l - 13-DEC-1999 12:27:35
- *******************************************************************************

pectral File: ND_AMS ARCHIVE S:S_99126522$263929 AM.CNF

******************************************************************************

&
ATCH ID: 99126522 * SAMPLE ID: 263929
AMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: 2.850E-02 SA
AMPLE TITLE: * DETECTOR NUMBER: 048
CQ DATE: 9-DEC-1999 09:53 * AVERAGE EFFICIENCY: 22.7%
LAPSED LIVE TIME: 80004. . * RECOVERY : 66.61%
RACER ID: AM243 82-76-2 * "TRACER FWHM (kev): 35.09

_ LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ORRECTED TRACER DPM: 11.270 - CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * .LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 07:17 * EFF CAL DATE: 3- DEC 1999 07:17

- _BKG FILENAME: B_048_3DEC99 *

: *

******************************************************************************

NUCLIDE ACTIVITY SUMMARY
' lrv'CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC . CRIT LEVEL
= AREA _ dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
3‘M-241 5479.1 6.60 0.40 99.9 1.148E+00 9.331E-01 9.829E-01 7.271E-01

"‘M243 5270.0 2266.20 0.80 99.6 3.954E+02. 1.946E+01 1.199E+00 8.358E-01
-,

L2 S 2 AR SRR R a2 R 2R R Rt R X R 2 X2 X X R R R R AL X XX 2 R B F R R R R g g g g g g Y

".** POSITIVE *** B
** RECOUNT SAMPLE CL > 0.067 *%%*
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Spectrum WIZARD$DKC200: [AHIGH. ALUSR. ARCHIVE.S]15.99126522%$263929_AM.CNF: 1
Title ¢ 048
Sample Title: .
Start Time: 9-DEC-1999 09:53: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82185E+03
Real Time : 0 22:13:24.00 Sample ID : 263929 Energy Slope : 3.45055E+00
Live Time : 0 22:13:24.00 Sample Type: AM . Energy Quad : 0.00000E+00
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ALPHA SPECTROSCOPY REPORT 41

‘l | o 13 _pEC-1999 12329112 DtCT‘ON "

- *******************************************************************************

pectral File: ND_AMS_ARCHIVE_S:S_99126522$263930_AM.CNF

l ******************************************************************************
*
ATCH ID: 99126522 * SAMPLE ID: 263930
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4.880E-02 SA
\ AMPLE TITLE: , : * DETECTOR NUMBER: 037
- _ACQ DATE: 10-DEC-1999 09:01 * AVERAGE EFFICIENCY: 23.1%
 JELAPSED LIVE TIME: 80000. * RECOVERY : 78.64%
- W'RACER ID: AM243_82-76-2 * TRACER FWHM (kev) : 41.64
_ LAMBDA VALUE: 100. * ROI TYPE: MANUAL
'gFORRECTED TRACER DPM: 11.270 * . CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC *  "LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:56 * EFF CAL DATE: 3-DEC-1999 06:56
~ BKG FILENAME: B_037_3DEC99 *

22 R XX RS2SRSS AR R R R AR R R it i R A a2 R XX 2 XX XXX R R R R 2 R 2 £ 3

, NUCLIDE ACTIVITY SUMMARY
.t'UCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA _ dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA

‘M 241 5479 1 9.60 0.40 99.9 8.129E-01 5.415E-01 4.785E-01 3.540E-01
‘_,tM243 5270.0 2718.80 1.20 99.6 2.309E+02 1.064E+01 6.629E-01 4.465E-01
o,

L2 2 X222 2222 2R R R 2R Rt ix s R 2 A2 R 2R XX 22 X2 X2 X2 22 22 XXX XXX R 33

'** POSITIVE ***
“HF** RECOUNT SAMPLE CL > 0.067 %%
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WIZARD$DKC200: [ARHIGH. ALUSR. ARCHIVE,S]15.99126522$263930_AM.CNF; 1
037 ' '

Spectrum H
Title ' :
Sample Title:
Start Time: 10-DEC-1999 09:01 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82918E+03

Real Time : 0 22:13:20.00 Sample ID : 263930 Energy Slope : 3.47146E+00
Live Time : 0 22:13:20.00 Sample Type: AM Energy Quad : 0.00000E+00
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l S 13-DEC-1999 12:19:35

A *******************************************************************************

pectral File: ND_AMS ARCHIVE_S:S_99126522$263921D_AM.CNF

******************************************************************************

.
ATCH ID: 99126522 * SAMPLE ID: : 263921D
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.930E-02 SA
AMPLE TITLE: * DETECTOR NUMBER: 038
- _ACQ DATE: 10-DEC-1999 09:01 * AVERAGE EFFICIENCY: 23.3%
LAPSED LIVE TIME: 80001. * RECOVERY : 37.77%
RACER ID: AM243 82-76-2 * TRACER FWHM (kev) : 36.67
- LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ORRECTED TRACER' DPM: 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * '~ LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:57 * EFF CAL DATE: 3-DEC-1999 06:57
= BKG FILENAME: B_038_3DEC99 * ' '
- *

khkdkkkkhdhhkdhkdhdhhhhdbhdhkhhbhdhhhhdbhbhbhhhdhddhdbdhdbhhhhdhdbhhhkdhhhhhhhhhhhkhrd

NUCLIDE ACTIVITY SUMMARY .
“lfUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR  MDC CRIT LEVEL
- AREA ‘ dpm/ SA 2-SIGMA  dpm/ SA dpm/ Sa
“'\M-241 5479.1  7.00 0.00 99.9 1.522E+00 1.155E+00 5.892E-01 5.892E-01 . |

?tmzn 5270.0 1314.80 1.20 99.6 2.868E+02 1.744E+01 1.702E+00 1.147E+00
i *

I Z 222X AT EEXEEIELEEIIL IR LI EE R Z SRR SR X LK X B2 X TR LR R TR T IR LR LI I I I R T U T oy S T 19 VY TR T N
I** POSITIVE *%%* '-
"#** RECOUNT SAMPLE CL > 0.067 #**x
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Spectrum : WIZARD$DKC200: [AHIGH. ALUSR. ARCHIVE.S]S_99126522$263921D_AM.CNF; 2

Title ¢ 038

Sample Title:
Start Time: 10-DEC-1999 09:01 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.80868E+03

Real Time 0 22:13:21.00 Sample ID : 263921D Energy Slope : 3.49666E+00
Live Time 0 22:13:21.00 Sample Type: AM Energy Quad : 0.00000E+00
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= ~*******************************************************************************

pectral File: ND_AMS_ARCHIVE_C:C_991265225LCSWR33_AM.CNF

******************************************************************************

*
ATCH ID: 99126522 * SAMPLE ID: LCSWR33
AMPLE DATE: 1 APR-1985 00:00 * ALIQUOT: 2.500E-01 mL
AMPLE TITLE: * DETECTOR NUMBER: 039
CQ DATE: 10-DEC-1999 09:01 * AVERAGE EFFICIENCY: - 23.3%
LAPSED LIVE TIME: 80002. . * RECOVERY: 64.95%
RACER ID: AM243 82-76-2 * TRACER FWHM (kev): 41.41
_ LAMBDA VALUE: : ©100. * ROI TYPE: MANUAL
ORRECTED TRACER .DPM: : 11.269 * CONFIDENCE LEVEL: 4.65
AMPLE. MATRIX: : MIsC * LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:59 * EFF CAL DATE: 3-DEC-1999 06:59
~ _BKG FILENAME: A B_039_3DEC99 * .
5 -*

khkkhkdhhkhkhkhkhkhkhhhkhhkhkhkhhkhkhhhhkhhkhhkhhhhhhkhkhkhhkdkhkhkkhhkhbhdhkhhbdhhkhhhhhdrhhhhkhkhdhhhbhhhrkhdd

NUCLIDE ACTIVITY SUMMARY

lUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
a AREA pCi/ mL 2-SIGMA pCi/ mL pCi/ mL

lM 241 5479.1 491.20 0.80 99.9 4.487E+00 4.758E-01 6.128E-02 4.273E-02

‘M243 5270.0 2265.60 4.40 99.6 2.031E+01 1.000E+00 1.116E-01 6. 790E-02
*

*****************************************************************************

-,

** POSITIVE **%
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Spectrum ¢ WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.C]C_99126522$LCSWR33_AM.CNF; 1

Title :- 039

Sample Title: .
Start Time: 10-DEC-1999 09:01 Sample Time: 1-APR-1985 00:00: Energy Offset: 3.86215E+03

Real Time : 0 22:13:22.00 Sample ID : LCSWR33 Energy Slope : 3.45693E+00
Live Time : 0 22:13:22.00 Sample Type: AM ' Energy Quad : 0.00000E+00
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Sample Preparation and Analysis Log

‘Sample Type: Various Solids

(SEGHON ]

47

99126525
- RC-19 R06 [Pu-239/240,Pu-238 99126526 217199
U-238, U235, U234 99126527
RC-19 R06 :
A 99124525 Dra/13 /99
!racers (Intemal Standards)
;l‘% 50.91 12/15/92 0.100 72| 10.57 4.76
243 50.80/12/15/92 | 0.100 7380 11.27 5.08
« [Pu-242 41.60]/12/18/89 | 0.100 [3.758E+05 9.24 4.16
! Aliquot Comments/ Sample Detector Tare Sample & | Total Sample
Req [SampleiD| # Size Analysis Aliquot Number | Weight(g) | Container(g) | Size (g) |
: PB 1 1 SA o1
l6848 263931 2 0.500 G 0.0631 4z 14612 | 22.537 7.925
{16848 | 263932 3 0.500 G 0.0279 ¢3 14.656 | 32.546 | 17.890 |
y l6848 263933 4 0.500 G 0.0418 9y 14.692 | 26.665 | 11.973
6848 | 263934 5 0.500 G 0.0391 ys 14616 | 27414 | 12.798
~| 16848 | 263935 6 -0.500 G 0.0328 9L 14.529 | 29.793 | 15.264
IR6848 263936 7 0.500 G 0.0453 ¢7 14.562 | 25.595 | 11.033
6848 | 263937 8 0.500 G 0.0389 7 14.530 | 27.384 | 12.854
| 16848 | 263938 9 0.500 G 0.0636 34 14.670 | 22.536 7.866
: 16848 263939 (10 0.500 G 0.0461 35 14.535 | 25.378 | 10.843
/6848 | 263940 |11 0.500 G 0.0667 30 14642 | 22.133 | 7.491
| 6848 | 263941 |12 0.500 G 0.0376 37 14.702 [ 27.993 | 13.201
|a]6848 | 263942 |13 0.500 G 0.0373 3% 14.551 [ 27.966 | 13.415
: isus | 263943 |14 0.500 G 0.0523 39 14.562 | 24.115 9.553
6848 | 263944 |15 0.500 G 0.0324 o 14.679 | 30.113 | 15434
.| 16848 | 263931D | 16 0.500 G 0.0631 4 14.612 | 22.537 7.925
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WASTREN --- GRAND JUNCTION, CO 4§
ALPHA SPECTROSCOPY REPORT I
13-DEC-1999:10:54:39 bthiON ” 438 i

*******************************************************************************

Spectral File: ND_AMS_ARCHIVE_R:R_99126525SPB_AM.CNF

- *******************************************************************************

*
BATCH ID: 99126525 * SAMPLE ID: PB
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 1.000E+00 SA I
SAMPLE TITLE: b . DETECTOR NUMBER: 041
ACQ DATE: 10-DEC-1999 08:59 * AVERAGE EFFICIENCY: 23.1%
ELAPSED LIVE TIME: 80000. * RECOVERY: 68.30% .
TRACER 1ID: ’ AM243_82-76-2 * TRACER FWHM (kev): - 30.53
LAMBDA VALUE: 100. * ROI TYPE: ‘MANUAL
. CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
- SAMPLE MATRIX: MISC * -LLD CONSTANT: 2.71 l
ENERGY CAL DATE: 3-DEC-1999 07:05 * EFF CAL DATE: 3-DEC-1999 07:05
BKG FILENAME: B _041_3DEC99 *

AM243 5270.0 2359.00 2.00 99.6 1.127E+01 5.471E-01 4.436E-02 2.866E-02

IZXX XIS SRR Z SR AR S S22 2R 22 Rt 2 s 22X a2 2 2 2 i d a2 2 X2 2R A 22 2t

S

220 | !

*
EEYTIIIZIZZZIEEEEI SR A ELEZ SR EZX S S22 2222222222222 R A2 i s iR Rl 2 2 i x X 2 2 R R X2 2 X 2 '

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA _ dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

AM-241 5479.1 8.60 0.40 99.9 4.096E-02 2.892E-02 2.691E-02 1.991E-02

*k* DOSITIVE *%**

4

e OZ‘}
1

':,/ 0%

0

.




L.

- oyl ]
lll o lll lll lll E e Ill III Ill Ill III Ill lll Ill lll lll Ill i-l
Spectrum : WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.R]JR_99126525¢PB_AM, CNF; 2

Title ' : 041

Sample Title:
Start Time: 10-DEC-1999 08:59 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83753E+03

Real Time : 0 22:13:20.00 Sample ID : PB _ Energy Slope : 3.45396E+00
Live Time : 0 22:13:20.00 " Sample Type: AM Energy Quad : 0.00000E+00C
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WASTREN -- GRAND JUNCTION, CO . l'U 1
.ALPHA SPECTROSCOPY REPOR N “\
13-DEC-1999 '10:55:14 Dtb 50 I

'*******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_991265255263931_AM.CNF

"“*******************************************************************************

*
BATCH ID: 99126525 * SAMPLE 1ID: _ 263931
SAMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: 6.310E-02 SA l
SAMPLE TITLE: * DETECTOR NUMBER: 042

- ACQ DATE: - 10-DEC-1999 08:59 * AVERAGE EFFICIENCY: 23.6%

" ELAPSED LIVE TIME: 80005. ¥ RECOVERY : 62.83% l

- TRACER ID: AM243_82-76-2 * TRACER FWHM (kev) : 33.37
LAMBDA VALUE: 100. ° ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MIsC * LLD CONSTANT: _ 2.71 '
ENERGY CAL DATE: 3-DEC-1999 07:08 * EFF CAL DATE: 3-DEC-1999 07:08
BKG FILENAME: B_042_ 3DEC99 *

*

Y]

e S 2 222222222 X222 222X 22 X2 R 22 2222 X222 X222 XX 2R XXX R R R X2 222 2 2 X 22 R XX 2 X2

' NUCLIDE ENERGY NET .BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA .2-SIGMA dpm/ SA dpm/ SA
AM-241 5479.1 3.80 1.20 99.9 3.051E-01 3.763E-01 6.265E-01 4.220E-01

pappt

NUCLIDE ACTIVITY SUMMARY

AM243 5270.0 2217.80 1.20 99.6 1.786E+02 8.860E+00 6.285E-01 4.234E-01

'TXXTZEEEEEFEYEE SRS RS SRE RS SRR R 2SR 2 R R 2 X2 R R R 22 22 X X 2 X 2 2 )R 222 2 XA 22 OX XX 2R 2 alis 2]

**% RECOUNT SAMPLE CL > 0.067 **»*

q-n.lfw- b

-
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Title :
Sample Title:
Start Time:
Real Time
Live Time

0 22:13:25.00 Sample ID
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WASTREN -- GRAND JUNCTION, CO | i
avea seecTroscopy REPORT | Ny TION 1) 1
13-DEC-1999 10:55:29 OEL E ! 92 l

. '****************************************;A'**************************************

" Spectral File: ND AMS ARCHIVE_S:S_99126525$263932_AM.CNF

. *****************:***?*******;***;***************;*****************************

*

" BATCH ID: ‘ 99126525 * SAMPLE ID: 263932
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 2.790E-02 SA l
SAMPLE TITLE: hd DETECTOR NUMBER: 043

- ACQ DATE: 10-DEC-1999 09:00 * AVERAGE EFFICIENCY: 23.1%
ELAPSED LIVE TIME: 80002. * RECOVERY: ' 78.40% l

" TRACER ID: AM243_82-76-2 * TRACER FWHM (kev): 26.92
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65

. SAMPLE MATRIX: MISC * .LI.D CONSTANT: 2.71 l
ENERGY CAL DATE: 3-DEC-1999 07:10 * "EFF CAL DATE: 3-DEC-1999 07:10

- BKG FILENAME: B_043_3DEC99 * '

" AM243 5270.0 2712.60 2.40 99.6 4.040E+02 1.865E+01 1.476E+00 9.399E-01

*
ZZXEZZLTEEEEFEEEE IS SRR R RS2 22222 REX 22222 X R 2 a2t 2 2 a2 s 2 s 22X s 2 A B 222 I

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
: AREA dpm/ SA 2-SIGMA dpm/ . SA dpm/ SA

AM-241 5479.1 5.00 0.00 99.9 7.422E-01 6.650E-01 ' 4.023E-01 4.023E-01

A I Z2XZXXSZEXREEEEESESSSASAS A2 2R R 2222222 22X a2 o sl i Al s R i a s XA d Xt s s

- #%% RECOUNT SAMPLE CL > 0.067 #**%

**% DOSITIVE ***

v, L. L

224
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Title
Sample Title: ' A

Start Time: 10-DEC-1999 09:00 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83028E+03
Real Time : 0 22:13:22.00 - Sample ID : 263932 Energy Slope : 3.46730E+00
Live Time : 0 22:13:22.00 Sample Type: AM Energy Quad : 0.00000E+0O0
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WASTREN —- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT ., ,) '
13-DEc-1999 10:55:42  {(OEGTION |1 o4
? \ ,

I Y T SRR EZA XSRS SRS XSS RSS2 2 RS2 R 2 A X222 2 X2 22 2222 a2t 2 i 22 R aX 22 XX e s g2

‘ Spectral File: ND_AMS ARCHIVE_S:S_99126525$263933_AM.CNF

*******************************************************************************

-%
. BATCH ID: 99126525 . SAMPLE ID: , 263933
. SAMPLE DATE: 29-NOV-1999 00:00 *  ALIQUOT: 4.180E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: . 044
ACQ DATE: 10-DEC-1999 09:00 * AVERAGE EFFICIENCY: 22.8%
ELAPSED LIVE TIME: 80005. * RECOVERY : 77.48%
' TRACER ID: AM243_82-76-2 . TRACER FWHM (kev) : 36.96
LAMBDA VALUE: 100. *°  ROI TYPE: MANUAL
CORRECTED TRACER DPM: ©11.270 * CONFIDENCE LEVEL: " 4.65
. SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 07:11 * EFF CAL DATE: 3-DEC-1999 07:11
BKG FILENAME: B_044_3DEC99 *
*

 dkkkkkhkkdhhhkhkhh kb hkh bk hhhkhhh bbbk hh kbbb khkhhdkdbhkdhhhdkhhkhkhhhhhhrhhbhhdhd

NUCLIDE ACTIVITY SUMMARY

' NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL

AREA _ : dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
AM-241 5479.1 3.60 0.40 99.9 3.660E-01 4.152E-01 5.745E-01 4.250E-01

© AM243 5270.0 2643.60 2.40 99.6 2;696E+O2 1.257E+01 1.011E+00 6.438E-01

(2 XIXXXZXEILZIEEZASES SRS AR 22X 222 2 2 X222 id 2R i i A2l 222 2 iR A2 XX XXX 2t i X

*** RECOUNT SAMPLE CL > 0.067 %%
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Spectrum

Title :
Sample Title:
Start Time: 10-DEC-1999 09:00
Real Time : 0 22:13:25.00
Live Time : 0 22:13:25.00

L R T N = e
WIZARD$DKC200: [AHIGH. ALUSR,
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_ Ill lll III lll Iil - e Ill III
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT ., - \ |

13-DEC-1999-:10:55:53 \QtCT,ON ", . 56 l
***************************************;*****************************;*********

" Spectral File: ND AMS ARCHIVE S:S_99126525$263934_AM.CNF

*******************************************************************************

n

*

BATCH ID: - 99126525 * SAMPLE ID: 263934

* SAMPLE DATE: ' 29-NOV-1999 00:00 * ALIQUOT: 3.910E-02 SA I
SAMPLE TITLE: * DETECTOR NUMBER: 045
ACQ DATE: - 10-DEC-1999 09:00 * AVERAGE EFFICIENCY: 23.5%
ELAPSED LIVE TIME: 80003. . * RECOVERY : 63.61% I
TRACER ID: AM243_82-76-2 * TRACER FWHM (kev) : 32.37

. LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 *  CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC *  LLD CONSTANT: 2.71 I
ENERGY CAL DATE: 3-DEC-1999 07:13 * EFF CAL DATE: 3-DEC-1999 07:13

< BKG FILENAME: B_045_3DEC99 . .

) *

R R Y 222 2 222 2222222 R T R g I I T 2 TR R R

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN = ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

AM-241 5479.1 6.60 0.40 199.9 8.469E-01 6.883E-01 7.251E-Oi 5.364E-01
" AM243 = 5270.0 2239.20 0.80 99.6 2.882E+02 1.423E+01 8.842E-01 6.165E-01

dhhkhkhkdhdbhhhkhbhhhhdhhbhhhhhhbhhhhhkdhrhhhhhhhhhhhkhhdhhbhbhbhbhhhbhhhhhbkbhhhhkhbdbhhdhbhhhhhdk

| %%% POSITIVE *** | .
*** RECOUNT SAMPLE CL > 0.067 ***

*l.-&ﬁégll$ﬁﬂli'

e

_.’“&::‘a-_. —
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Title 045
Sample Title:
Start Time:
Real Time :

Live Time :

0 22:13:24,00
0 22:13:23.00

Sample ID
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WASTREN -- GRAND JUNCTION, CO e

ALPHA SPECTROSCOPY REPORT , (° *C‘HON ”\ 53- |

13-DEC-1999-10:56:06 (\bt ! l
****************************************’******************************.*********

Spectral File: ND AMS ARCHIVE_S:S_99126525$263935_AM.CNF

T A R Y T 2 2 2 2 2 R 2222222 R R Y Y Y R R 2 222222222 2222222

*
- BATCH ID: 99126525 * SAMPLE 1ID: 263935
" SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.280E-02 SA I
SAMPLE TITLE: * DETECTOR NUMBER: 046
ACQ DATE: 10-DEC-1999 09:00 * AVERAGE EFFICIENCY: 23.6%
ELAPSED LIVE TIME: 80002. * RECOVERY : 65.05% l
TRACER 1ID: AM243_82-76-2 * TRACER FWHM (kev) : 43.90
LAMBDA VALUE: ' 100. * ROI TYPE: MANUAL
. CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
> SAMPLE MATRIX: . MISsC * . LLD CONSTANT: ' 2.71 .
ENERGY CAL DATE: 3-DEC-1999 07:14 * EFF CAL DATE: 3-DEC-1999 07:14
BKG FILENAME: B_046_3DEC99 *
*

Sl

* AM243  5270.0 2302.60 2.40 99.6 3.436E+02 1.682E+01 1.479E+00 9.419E-01

Reoiies

bk hhhhhhhhhkrhhkhdhhbhbhkkkhbhbkhhhddhhdhhdhkdhhkdbhhdhdhhbbdhkhbdrhbhbkdbhdhhdkdhddd

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL .
AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA

AM-241 5479.1 6.60 0.40 099.9 9.818E-01 7.979E-01 8.406E-01 6.218E-01

***********************i;***************************************************'****

**% POSITIVE **%*
***% RECOUNT SAMPLE CL > 0.067 *%«*

5 i o Y
‘_4%’"\”m’ﬂi‘-!f‘?&"-.eﬁﬁkq .
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Spectrum : WIZARD$DKC200: [ﬂHIGH ALUSR,ARCHIVE.S]S_ 991265253263935 AM. CNF; 2
Title 046
Sample Title:
Start Time: 10-DEC-1999 09:00 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3,82498E+03
Real Time : 0 22:13:22.00 Sample ID : 263935 Energy Slope : 3.45799E+00
Live Time : 0 22:13:22.00 Sample Type: AM Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO -
ALPHA ‘SPECTROSCOPY REPORT -
13-DEC-1999 .10:56:18 \btb”ON ” 60

Spectral File: ND_AMS ARCHIVE_S:S_99126525$263936_AM.CNF

*******************************************************************************

*
: BATCH ID: : 99126525 * SAMPLE ID: 263936
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4.530E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 047
- ACQ DATE: 10-DEC-1999 09:01 * AVERAGE EFFICIENCY: 23.3%
ELAPSED LIVE TIME: 80002. * RECOVERY: 76.13%
"~ TRACER ID: AM243_82-76-2 * TRACER FWHM (kev): 35.88
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
. CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
. SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 07:15 * EFF CAL DATE: 3-DEC-1999 07:15
BKG FILENAME: B_047_3DEC99 *
: *

B e S e X 2 2 2 2 2R 2R R R R R R R SRR 2SR 222

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

AM-241 5479.1 6.80 1.20 99.9 6.348BE-01 ©5.447E-01 7.284E-01 4.907E-01

? AM243 5270.0 2656.80 3.20 99.6 2.488E+02 1.157E+01 1.033E+00 6.432E-01

(22X EEE RS LSS RZLZZS RSS2 RS 222222222 R a2 22 i X ARt i o i X 2 2 X d R 2Rl R

T

. *%% POSITIVE **+*

*** RECOUNT SAMPLE CL > 0. 067 ok
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Spectrum _ ¢ WIZARD$DKC200: [AHIGH. ALUSR. ARCHIVE. S]S 99126525%263936_AM. CNF 2

Title 1 047

Sample Title:
Start Time: 10-DEC-1999 09:01 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.79994E+03

Real Time : 0 22:13:22.00 Sample ID : 263936 Energy Slope : 3.50515E+00
Live Time : 0 22:13:22.00 Sample Type: AM Energy Quad : 0.00000E+00
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WASTREN -- GRAND.JUNCTION, CO - :::

7 ALPHA ‘SPECTROSCOPY REPORT ; \ pe={ ON ” .
P : '13-DEC-1999 -10:56:30 ‘Dtb“ ‘ 62 l
***************************************;***************************************l

Spectral File: ND AMS ARCHIVE_S:S_99126525$263937_AM.CNF

e S X T2 2 22 LR 2R R R gy R Y YT 2 2 2 2 2

*
99126525 * SAMPLE ID: 263937 |
: ' 29-NOV-1999 00:00 * ALIQUOT: 3.890E-02 SA l
SAMPLE TITLE: * DETECTOR NUMBER : 048
~ ACQ DATE: - 10-DEC-1999 09:01 * AVERAGE EFFICIENCY: 22.7%
ELAPSED LIVE TIME: 80005. . * RECOVERY : 62.88% I
- TRACER ID: AM243_82-76-2 * TRACER FWHM (kev) : 45.73
_ LAMBDA VALUE: 100. * ROI TYPE: MANUAL
. CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
.. SAMPLE MATRIX: MISC *  LLD CONSTANT: 2.71 I
ENERGY CAL DATE: 3-DEC-1999 07:17 *  EFF CAL DATE: 3-DEC-1999 07:17
— BKG FILENAME: B_048_3DEC99 * |
- *

[TYXTTEIETRESREERXE SR ZS 2R 22 2222 2 2 2 a2t Rt s d il i il XX 2 2 2 2 2 2 2 ast sl

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN  ACTIVITY TPU/ERROR MDC CRIT LEVEL
- AREA , dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

" AM-241 5479.1 4.60 0.40 99.9 6.210E-01 6.144E-01 7.629E-01 5.644E-01

AM243 5270.0 2139.20 0.80 99.6 2.897E+02 1.456E+01 9.363E-01 6.487E-01

[ ZXXXXZZIZIEEISEE RS ZEE S S22 2SR 222222 2 222 i 2 i 2 d 2 R Al 2 2 i g2t 2 2 2 X X2 g 2d X

*%% POSITIVE *** -
~ *%% RECOUNT SAMPLE CL > 0.067 ***
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: mE N Ee
- S-pectﬁn -:wu-annsﬁszoﬂnﬂm-wnLugz.aﬁuvgls_g-gizss-zsszgs?_a-m.cmgz v
Title : 048 : - ‘
Sample Title:
Start Time: 10-DEC-1999 09:01 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3,82185E+03
Real Time : 0 22:13:25.00 Sample ID : 263937 Energy Slope : 3.45055E+00
Live Time : 0 22:13:25.00 Sample Type: AM , Energy Quad : 0.00000E+00
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Spectral File: ND AMS ARCHIVE S:S_99126525$263938_AM.CNF

*******************************************************************************

d

*
- BATCH ID: 99126525 * SAMPLE ID: 263938
" SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 6.360E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 034
~- ACQ DATE: 11-DEC-1999 10:21 bt AVERAGE EFFICIENCY: 22.1%
ELAPSED LIVE TIME: 80002. * RECOVERY : 66.60%
TRACER ID: AM243 82-76-2 -k TRACER FWHM (kev): 31.12-
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
. SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:51 * EFF CAL DATE: 3-DEC-1999 06:51
- BKG FILENAME: B_034_3DEC99 bt :
: *

. *******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
- ' AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA

AM-241 5479.1 8.20 0.80 99.9 6.567E-01  4.904E-01 5.501E-01 3.835E-01
AM243 5270.0 2205.80 3.20 99.6 1.772E+02 8.826E+00 8.860E-01 5.518E-01

[ZTEXITTEEEFTEEREIREZISEI AR ZZE ISR SRR RS2 S 2 SRR 2222 XX X2 X2 2222222 R d X2 2 oXtsts s s

*%%* DOSITIVE ***
* *#%% RECOUNT SAMPLE CL > 0.067 *%*
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Spectrum : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]}S5_99126525%$263938_AM.CNF; 2
Title : 034 4

Sample Title:
Start Time: 11-DEC-1999 10:21 Sample Time: 29-NOV-~1999 00:00 Energy Offset: 3.82875E+03

Real Time : 0 22:13:22.00 Sample ID : 263938 Energy Slope 3.46609E+00
Live Time : 0 22:13:22.00 Sample Type: AM ‘ Energy Quad 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO cg #
ALPHA SPECTROSCOPY REPORT _ _ . - A
13-DEC-1999 10:57:02 (tDt:(31rl()fQ ||‘

T X 22222222222 XXXX SRR X2 XXX 222X 222 X2 22232222 222X 22 2yt X222 XXX 2 X2 X 2 X XX 2QOX2)

Spectral File:

ND_AMS ARCHIVE_S:S_99126525$263939_AM.CNF

*******************************************************************************

99126525
29-NOV-1999 00:00

BATCH ID:
SAMPLE DATE:

" SAMPLE TITLE:

- ACQ DATE: 11-DEC-1999 10:21
ELAPSED LIVE TIME: 80002.
" TRACER ID: AM243_82-76-2
 LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 11.270
SAMPLE MATRIX: MISC

. BKG FILENAME:

EBETYITEEEZZZEETEETEER I EEEXSRRXSA RS R AR 2R R 222 R R 22222 at a2t s RRx s X R i 2 R A0 2 22 X

NUCLIDE ENERGY BKG %ABN MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/  -SA
“ AM-241 5479.1 6.60 0.40 99.9 6.584E-01 5.350E-01 5.637E-01 4.170E-01
AM243  5270.0 2443.00 2.00 99.6 2.445E+02 1.168E+01 9.293E-01 6.002E-01

3-DEC-1999 06:53
B_035_3DEC99

ENERGY CAL DATE:

NUCLIDE ACTIVITY SUMMARY

NET

*

*

ACTIVITY TPU/ERROR

TEEEEEE R

SAMPLE ID: 263939
ALIQUOT: 4.610E-02 SA I
DETECTOR NUMBER: 035
AVERAGE EFFICIENCY: 26.3%
RECOVERY : 62.02% l
TRACER FWHM (kev) : 33.52

ROI TYPE: MANUAL
CONFIDENCE LEVEL: 4.65

LLD CONSTANT: 2.71 I

EFF CAL DATE: 3-DEC-1999 06:53

(XXX XL XE XTI EZ S REZ AR AR R 2dR R 2R at s i i oz il i i s a R a s Rl 2 s A s X X 2 X R & 2 2

**% DOSITIVE ***

* % %

*** RECOUNT SAMPLE CL > 0.067
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Spectrum . ¢ WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.S]S5_.99126525%$263939_AM.CNF; 2

Title : 036 .

Sample Title:

Start Time: 11-DEC-1999 10:21 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83117E+03

Real Time : 0 22:13:22.00 Sample ID : 263939 Energy Slope : 3,47159E+00
Live Time : 0 22:13:22.00 - Sample Type: AM Energy Quad : 0.00000E+00
f
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WASTREN -- GRAND JUNCTION, CO

7 ALPHA SPECTROSCOPY REPORT 638
g 13-DEC-1999 .10:57:15 S Il
****************************************;*********J******** %k gk ke koK ***;********

Spectral File: ND _AMS_ARCHIVE_S:S_99126525$263940_AM.CNF

*******************************************************************************

*
" BATCH 1D: 99126525 * SAMPLE ID: . 263940
" SAMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: 6.670E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 036
- ACQ DATE: - 11-DEC-1999 10:21 * AVERAGE EFFICIENCY: 23.6%
ELAPSED LIVE TIME: 80004. * RECOVERY : 69.51%
- TRACER ID: AM243_82-76-2 * TRACER FWHM (kev) 35.74
_ LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
. SAMPLE MATRIX: MISC L LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:55 *  EFF CAL DATE: 3-DEC-1999 06:55
+ BKG FILENAME: B_036_3DEC99 * .

- *
[ A Y 2 .2 2 22 2 222 2 R I I I T IS IIIIIIII Y

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
e AREA dpm/ SA 2-SIGMA  dpm/ SA dpm/ SA

AM-241 5479.1 8.60 0.40 99.9 5.887E-01 4.156E-01 3.868E-01. 2.862E-01
- AM243 5270.0 2460.40 1.60 99.6 1.690E+02 8.073E+00 5.901E-01 3.881E-01

khkdhkhkdhhhkhrhkhhhhbhkkhdhhhbhhkbhhhhhhbhhhbdbdkdhhhhhhbhhbhbbbhbhhbdhhkhbbhdbhbhhbhkbhbhbhhhhhhddd

*** POSITIVE *** -
" *%* RECOUNT SAMPLE CL > 0.067 **¥*
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Sample Title:
Start Time: 11-DEC-1999 10:21 Sample Time: 29-NOY-1999 00:00 Energy Offset: 3.83429E+03
Real Time : 0 22:13:24,00 Sample ID : 263940 Energy Slope : 3.44342E+00
Live Time : 0 22:13:24,00 Sample Type: AM Energy Quad : 0.00000E+00
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M e (OEUTION I o

*******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_99126525$263941_ AM.CNF

N S Y 22222 2 2 2 R 2 22212 2 I Y 1222222222222 YT T T2

. *
BATCH ID: 99126525 * SAMPLE ID: 263941
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.760E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 037
ACQ DATE: 11-DEC-1999 10:22 * AVERAGE EFFICIENCY: 23.1%
ELAPSED LIVE TIME: 80003. * RECOVERY : 76.64%
TRACER ID: AM243_82-76-2 * TRACER FWHM (kev): 31.53
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 * . CONFIDENCE LEVEL: 4.65

+ SAMPLE MATRIX: MISC * . .LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:56 * EFF CAL DATE: 3-DEC-1999 06:56

7 BKG FILENAME: B_037_3DEC99 * '

*

* AM-241 5479.1 5.00 0.00 99.9 5.638E-01 5.052E-01 3.056E-01 3.056E-01

hhkkkdkhkdkhhkhhkhkhhkhhkhdhhhkhkhkhkhhhhhhhhhhhkhhhhhkhhdhhkhhkhhhkhhhhhhkhhhhkhkhhkhhkhkhkhhhkhhkhhhhihk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
. AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA

AM243 5270.0 2649.80 1.20 099.6 2.997E+02 1.393E+01 8.828E-01 5.947E-01

hhkddhhhkhkhkhkhkhkhkhhbhhkhkhkhhbbdhhhkhhhhhhhbhkhhhbhhhkhhhhhdhhkhkhhhhhbhhhhhbhkhhhhhhrrdbhhhhhhhd

**%* DPOSITIVE ***
*** RECOUNT SAMPLE CL > 0.067 %%
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Spectrum = : WIZARD$DKC200: [AHIGH.ALUSR, ARCHIVE.S]S5_99126525$263941_AM.CNF; 1
Title : 037 '

Sample Title:
Start Time: 11-DEC-1999 10:22 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82918E+03

Real Time : 0 22:13:23.00 Sample ID : 263941 Energy Slope : 3.47146E+00
Live Time : 0 22:13:23.00 Sample Type: AM Energy Quad : 0.00000E+00
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Spectral File: ND_AMS ARCHIVE_S:S_99126525$263942_AM.CNF

hdddhhhhkhhdkdhdkhkrhkhhhhh bk hrhdhddkhhhhhhhkhdhhhdhkhhdhhhdkdhhkkkhhhkdkdkddkhhhhkddrk

*

# BATCH 1ID: . 99126525 * SAMPLE ID: 263942 .

" SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.730E-02 SA l
SAMPLE TITLE: * DETECTOR NUMBER: 038 .

- ACQ DATE: 11-DEC-1999 10:22 * AVERAGE EFFICIENCY: 23.3%
ELAPSED LIVE TIME: 80003. * RECOVERY: 61.47% I
TRACER ID: AM243 _82-76-2 * .TRACER FWHM (kev) : 33.68
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 ol CONFIDENCE LEVEL: 4.65

+ SAMPLE MATRIX: MIsC ® LLD CONSTANT: ' 2.71 l
ENERGY CAL DATE: 3-DEC-1999 06:57 * EFF CAL DATE: 3-DEC-1999 06:57
BKG FILENAME: B_038_3DEC99 *

*

- AM243  5270.0 2139.80 1.20 99.6 3.022E+02 1.518E+01 1.102E+00 7.423E-01

Ay

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

AM-241 5479.1 4.00 0.00 99.9 5.630E-01 ©5.63%9E-01 3.814E-01 . 3.814E-01

L2 SRR 2SS XSRS Rttt i i a2 i st 2 222X X222t XXX 22 XXX R X222 X

**% DPOSITIVE **+ - l
#%%* RECOUNT SAMPLE CL > 0.067 *%+% '
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Title : 038 ' : '

Sample Title:

Start Time: 11-DEC-1999 10:22 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.80868E+03
Real Time : 0 22:13:23.00 Sample ID : 263942

Energy Slope : 3.49666E+00
Live Time : 0 22:13:23.00 Sample Type: AM Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO
-ALPHA SPECTROSCOPY REPORT

13-DEC-1999 10:59:49 (tjt:(;T]()i€ f?}

******************************************************************************* 1

Spectral File: ND AMS ARCHIVE_S:S_99126525$263943_AM.CNF-

*******************************************************************************

*
BATCH ID: A 99126525 * SAMPLE 1ID: 263943 '

' SAMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: 5.230E-02 Sa l
SAMPLE TITLE: * DETECTOR NUMBER: 039

- ACQ DATE: - 11-DEC-1999 10:22 * AVERAGE EFFICIENCY: 23.3%
ELAPSED LIVE TIME: 80001. ¥ RECOVERY: 74.94% l
TRACER ID: AM243 82-76-2 * TRACER FWHM (kev): - 61.82

. LAMBDA VALUE: 100. * ROI TYPE: MANUAL

- CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71 l
ENERGY CAL DATE: 3-DEC-1999 06:59 * EFF CAL DATE: 3- DEC 1999 06:59

% BKG FILENAME: B_039_3DEC99 *

: *

'TYTTXTEEEEEER SRR R X R RS SR 2 RZX 222222 2 a2 st 2ot il i s s s il sty sd s

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/

0
>

.

* AM-241 5479.1 5.20 0.80° 99.9 4.267E-01 4.132E-01 5.636E—0'1. 3.930E-01
% AM243 5270.0 2618.00 4.00 99.6 2.155E+02 1.008E+01 9.886E-01 6.058E-01

X2 22X RSS2SR RS2 i i s a st st s a2 a2 it s R 2 R R 2 at s

. *%% POSITIVE **%* -
*%%* RECOUNT SAMPLE CL > 0.067 %
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‘Title i 039
Sample Title: '
Start Time: 11-DEC-1999 10:22 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.86215E+03

Real Time : 0 22:13:22.00 Sample ID : 263943 Energy Slope : 3.45693E+00
Live Time : 0 22:13:21.00 Sample Type: AM Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO . ‘ \ i
ALPHA SPECTROSCOPY REPORT  ~ T ON :
13-DEC-1999 11:00:38 aDL-(J ’ “} 76 I

— ppaepep PP YT T PTE I IR I I ER XS X222 SRR 22222222 X2 2 X R R X X X R R t R R AR R AR R R R

Spectral File: ND_AMS_ARCHIVE_S:S_99126525$263944_AM.CNF : l
o L 2 R R A R R R R XX R X XXZXXXXXTXZZZXXXR S S22 22222222 XXX a2 st aa )
*

. BATCH ID: 99126525 * SAMPLE ID: 263944

. SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.240E-02 SA I
SAMPLE TITLE: , * DETECTOR NUMBER: 040

- ACQ DATE: 11-DEC-1999 10:22 * AVERAGE EFFICIENCY: 23.9%
ELAPSED LIVE TIME: 80001. * RECOVERY : 67.86% I
TRACER ID: AM243_82-76-2 » TRACER FWHM (kev) : 35.69
LAMBDA VALUE: 100. » ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: - MISC * LLD CONSTANT: 2.71 I
ENERGY CAL DATE: 3-DEC-1999 07:00 *  EFF CAL DATE: 3-DEC-1999 07:00

- BKG FILENAME: B_040_3DEC99 *

*
*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY . TPU/ERROR MDC CRIT LEVEL
- AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA

" AM-241 5479.1 7.40 1.60 99.9 1.059E+00 8.902E-01 1.229E+00 8.083E;01

 AM243 5270.0 2424.00 2.00 99.6 3.478BE+02 1.672E+01 1.333E+00 8.607E-01

I TZXZIEEEEEEEY LRI RS RS2SRRSR 22222222222 222 X2 X2 2 XX 22222 22222 a2 AR i R 2 s R dl 2 s

. %%% POSITIVE ***
**+ RECOUNT SAMPLE CL > 0.067 **%
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Title
Sample Title:

Start Time: 11-DEC-1999 10:22 Sample Ti
Real Time 0 22:13:21.00 Sample ID
Live Time 0 22:13:21.00
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Energy Offset:
Energy Slope
Energy Quad

3.83148E+03
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WASTREN -- GRAND JUNCTION, CO 2
ALPHA SPECTROSCOPY REPORT ::&}il(}PQ I! 73
~ 13-DEC-1999 .10:55:00 D I

(T2 ZXZXZZXXXEXZLIEEES SR 2RSS S SRR 22 R 2 2R 2R a2 el it as i 2 X 2 Xx2Xo o R 2ot

Spectral File: ND_AMS ARCHIVE_S:S_,99126525$263931D_ AM.CNF

*******************************************************************************

*
BATCH ID: 99126525 * SAMPLE ID: 263931D
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 6.310E-02 SA I
SAMPLE TITLE: * DETECTOR NUMBER: 041
- ACQ DATE: 11-DEC-1999 10:23 * AVERAGE EFFICIENCY: 23.1%
ELAPSED LIVE TIME: 80003. * RECOVERY : 73.12% I
TRACER ID: AM243 82-76-2 * TRACER FWHM (kev): 31.92
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC *  LLD CONSTANT: 2.71 l
ENERGY CAL DATE: 3-DEC-1999 07:05 * EFF CAL DATE: 3-DEC-1999 07:05
- BKG FILENAME: B_041 3DEC99 *
*

hdkhkhdkhhdkhhdkhhhhhhhdhhhdhhhhhkhbhhbhhhhhbhdhhhkhdhhkdhdkhhdhkkhhrbh kb bbbk hkhkhdkdhk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY " TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

AM-241 5479.1 5.60 0.40 99.9 3.94BE-01 3.506E-01 3.984E-01 2.947E-01
' AM243 5270.0 2525.60 2.40 99.6 1.786E+02 8.462E+00 7.011E-01 4.464E-01

khkhkhkddkdkhhhkhkhkhhkhkhhhdkhhhhbhhbhhhhhhhhhkhhdbhbhbkbhdhkhhhkhhkhhhhhbhhkhhbhhhhhhhbhbhbhhhhbhhhhhdd

*%%* POSITIVE ***
*** RECOUNT SAMPLE CL > 0.067 **%
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‘ - ?pectﬁn - MMRDSMZOHRHﬁ.RI,FSR.ﬁ%-lIVE.81851265-25$26-3‘931EEM.CNF;2

Title : 041
Sample Title: :
Start Time: 11-DEC-1999 10:23 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83753E+03
Real Time : 0 22:13:23.00 Sample ID : 263931D : Energy Slope : 3.45395E+00
Live Time : 0 22:13:23.00 Sample Type: AM Energy Quad : 0.00000E+00
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" AM243 5270.0 2645.80 1.20 99.6 2.031E+01 '9.456E-01 5.981E-02 4.029E-02

WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT 80
13-DEC-1999 10:54:17 DtCT'ON In
*******************************************************************************

Spectral File: ND_AMS ARCHIVE C:C_99126525$LCSWR33_AM.CNF

*******************************************************************************

-

*
BATCH ID: : 99126525 * SAMPLE ID: LCSWR33
' SAMPLE DATE: 1-APR-1985 00:00 e ALIQUOT: 2.500E-01 mL l
SAMPLE TITLE: * DETECTOR NUMBER: 042
ACQ DATE: - 11-DEC-1999 10:23 * AVERAGE EFFICIENCY: 23.6%
ELAPSED LIVE TIME: 80002. * RECOVERY: 75.07% l
TRACER ID: AM243_ 82-76-2 * TRACER FWHM (kev): 36.33
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 11.269 * CONFIDENCE LEVEL: 4.65
- SAMPLE MATRIX: MISC * . LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 07:08 .*  'EFF CAL DATE: 3-DEC-1999 07:08
BKG FILENAME: B_042_3DEC99 *
*

******************************************;************************************

"NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA pCi/ mL 2-SIGMA pCi/ mL pCi/ mL

AM-241 5479.1 584.80 1.20 99.9 4.574E+Od 4.501E-01 5.962E-02' 4.016E-02
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Title 1 042 '
Sample Title: ’ :
Start Time: 11-DEC-1999 10:23 Sample Time: 1-APR-1985 00:00: Energy Offset: 3.83215E+03
" Real Time : 0 22:13:22.00 Sample ID : LCSWR33 Energy Slope : 3.43781E+00
Live Time : 0 22:13:22.00 Sample Type: AM Energy Quad : 0.00000E+00
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Sam’ble.Prepération and Analysis Log

Sample Type: Various Solids

tGﬂON 1}

RC-19 R06 |Pu-238/240,Pu-238 99126648 @P 12)579%
7
RC-18 R06 '
Pz 94120047 @Q_\ > |vatokr
=
82-76-1 . . ] .
Am-243 82-76-2 |50.80]12/15/92 | 0.100 7380 11.27 5.08
Aliquot Comments/ Sample Detector Tare Sample & [Total Sample
Req |[SampleiD| # Size Analysis Aliquot Number | -Weight(g) | Container(g) | Size (g)
PB 1 1 SA|Pu, Am 23
16848 263922 2 0.500 G |Am 0.0460 Y 14.561 | 25.425 | 10.864
16848 263923 3 0.500 G | Am 0.0420 35 14.565 | 26.476 | 11.911
16848 263924 4 0.500 G | Am 0.0320 39 14692 | 30.302 | 15.610
16848 | 263922D | 5 0.500 G |Am/7. 0.0460 3s 14.561 | 25.425 | 10.864
LCSWR33| 6 0.250 mL | Pu, Am 39
263930 7 0.500 G {Pu 4o
by © 8
9
10
11
12
13
14
16
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Comments and Actual conditions:
-Start date: ,2//4/99
-Automatic pipets calibrated in accord with QC-6 on balance #
-Balance #__8 _ used for weights of samples and their aliquots

-Sample aliquot is the fraction of the total sample taken for analysis
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3 *******************************************************************************

pectral File: ND_AMS ARCHIVE_R:R_99126647SPB_AM.CNF

******************************************************************************

*
ATCH ID: 99126647 * SAMPLE ID: PB
AMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: o 1.000E+00 - SA
AMPLE TITLE: * DETECTOR NUMBER: : 033
" ACQ DATE: 16-DEC-1999 15:03 * AVERAGE EFFICIENCY: 26.7%
LAPSED LIVE TIME: 80002. * RECOVERY: 89.68%
RACER ID: AM243 82-76-2 * TRACER FWHM (kev): 50.19
- LAMBDA VALUE: 100. * ROI TYPE: _ MANUAL
ORRECTED TRACER DPM: 11.270 * . CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:50 * " EFF CAL DATE: 3-DEC-1999 06:50
i BKG FILENAME: B_033 3DEC99 * - '
: *

******************************************************************************

NUCLIDE ACTIVITY SUMMARY
__lTUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA © dpm/ SA 2-SIGMA dpm/- SA dpm/ SA

“lsM—241 5479.1 10.60 0.40 99.9 3.324E-02 2.101E-02 1.772E-02 1.311E-02

V|tM243 5270.0 3583.00 4.00 99.6 1.127E+01 ' 4.723E-01 3.778E-02 2.315E-02
*
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Spectrum
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: wIZﬁRD$DKCZOO:[RHIGH.ﬁLUSR.QRCHIVE.h]R-9912664?$PB_9M.CNF:1

: 033 :

Sample Title:

Start Time:
Real Time :
Live Time :

16-DEC-1999 15:03 Sample Time:
0 22:13:23.00 Sample ID
0 22:13:22.00 Sample Type:

29-N0OVY-1999 00:00
PB
AM

..................

Energy Offset:
Energy Slope
Energy Quad

3.82871E+03
3.45977E+00
0.00000E+00
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20-DEC-1999 06:25:55

- *******************************************************************************

pectral File: ND_AMS ARCHIVE_S:S_99126647$263922_ AM.CNF

******************************************************************************

WASTREN -- GRAND JUNCTION, CO - . gg
I ALPHA SPECTROSCOPY REPORT; : ECT‘Q’\! ”‘) 85

*
ATCH ID: 99126647 * SAMPLE ID: 263922
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4.600E-02 sA
AMPLE TITLE: * DETECTOR NUMBER : 034
CQ DATE: 16-DEC-1999 15:04 * AVERAGE EFFICIENCY: 22.1%
LAPSED LIVE TIME: 80001. * RECOVERY : 69.45%
RACER ID: AM243_82-76-2 * TRACER FWHM (kev) : 61.44
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ORRECTED TRACER DPM: 11.270 *  CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * ' LLD CONSTANT: 2,71
NERGY CAL DATE: 3-DEC-1999 06:51 * ' EFF CAL DATE: 3-DEC-1999 06:51
iKG FILENAME: B_034_ 3DEC99 * |
: *
Khkdkhkdkhkhkhhkdkhkkhhhkhrhhkhhhk kb khhhkhhhhkhkhrkhkhhhhhhhhhhhhhdddhhdhhhhhhkhhrhhkrhdhd
NUCLIDE ACTIVITY SUMMARY
“UCLIDE ENERGY  NET BKG %ABN ACTIVITY TPU/ERROR MDC ~ CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/  SA

“"lM-241 '5479.1 28.20 0.80 99.9 2.994E+00 1.162E+00 7.293E-01 .5.085E-01.

.M243 5270.0 2300.40 3.60 99.6 2.450E+02 1.202E+01 1.228E+00 7.585E-01
*

kkkdhhkhkhkhkhhkdhdhdhhkhhhhdhhkhhhhhhkdkhhhhhhhhhhhhbhhddhhhbbhhbbhdbbddhbbrdhbhrddbbhhbkdhdn

I** POSITIVE ***
** RECOUNT SAMPLE CL > 0.067 *#*
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Spectrum f'wIZRRD$DKC200:[HHIGH.RLUSR.ﬂRCHIVE.8]5_99126647$263922_hM.CNF:1

Title A : 034
Sample Title: _
Start Time: 16-DEC-1999 15:04 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82875E+03

Real Time : 0.22:13:21.00 Sample ID : 263922 Energy Slope : 3.46609E+00
Live Time : 0 22:13:21.00 Sample Type: AM Energy Quad : 0,00000E+00
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WASTREN -- GRAND JUNCTION, CO

- *******************************************************************************

pectral File: ND_AMS ARCHIVE_S:S_99126647$263923_AM.CNF

******************************************************************************

[ ]
ATCH ID: . 99126647 * SAMPLE 1ID: . 263923
AMPLE DATE: 29-NOV- 1999 00:00 Co* ALIQUOT: 4 .200E-02 sSa
AMPLE TITLE: * DETECTOR NUMBER: , 035
CQ DATE: 16-DEC-1999 15:04 * AVERAGE EFFICIENCY: ~ 26.3%
LAPSED LIVE TIME: ) 80003. * RECOVERY : 66.84%
RACER ID: ' AM243_82-76-2 * TRACER FWHM (kev): 62.95
. LAMBDA VALUE: ) 100. * ROI TYPE: ‘MANUAL
ORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * : LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:53 * "EFF CAL DATE: 3-DEC—1999 06:53
iKG FILENAME : B_035_3DEC99 *
. *************************************3****************************************
-!U_ NUCLIDE ACTIVITY SUMMARY
CLIDE ENERGY NET BKG %ABN AC"I'IVITY TPU/ERROR MDC CRIT LEVEL
o AREA . dpm/ SA 2-SIGMA dpm/ SA dpm/ sa
= lM-24.1 5479.1 9.00 0.00 99.9 9.144E_—01 6.115E-01 2.753E-01 2.753E-01

'M243 '5270.0 2633.00 2.00 99.6 2.683E+02 1.248E+01 9.464E-01 6.113E-01
*

*****************************************************************************

.** POSITIVE **#
*% RECOUNT SAMPLE CL > 0.067 **%
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Spectrum 1 WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]S5_99126647$263923_AM.CNF; 1

Title : 035

Sample Title: _
Start Time: 16-DEC-1999 15:04 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83117E+03

Real Time : 0 22:13:23.00 Sample ID : 263923 Energy Slope : 3.47159E+00
Live Time : 0 22:13:23.00 Sample Type: AM Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO : R

» o ~ ALPHA SPECTROSCOPY REPORT tCT'ON ” 89
mI | < 20-DEC-1999 06:28:13 I
*******************************************************************************

pectral File: ND_AMS ARCHIVE S:S_991266475263924_AM.CNF

******************************************************************************

'ﬂ

*
ATCH ID: 99126647 * SAMPLE 1ID: 263924
AMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: 3.200E-02 SA
AMPLE TITLE: * DETECTOR NUMBER: 037
CQ DATE: 16-DEC-1999 15:04 * AVERAGE EFFICIENCY: 23.1%
LAPSED LIVE TIME: 80000. * RECOVERY: 74.40%
RACER ID: AM243 82-76-2 ol TRACER FWHM (kev): 65.80

LAMBDA VALUE: 100. e ROI TYPE: MANUAL
ORRECTED TRACER DPM: 11.270 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * .LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:56 * EFF CAL DATE: 3-DEC-1999 06:56

: BKG FILENAME: B_037_3DEC99 *

*

******************************************************************************

‘ !U NUCLIDE ACTIVITY SUMMARY
CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
- AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

"‘:;lM-241 5479.1 66.00 0.00 99.9 9.008E+00 2.269E+00 3.698E-01 3.698E-01

l'M243 5270.0 2572.40 1.60 99.6 3.522E+02 1.654E+01] 1.176E+00 7.737E-01
*

*****************************************************************************

lfl** POSITIVE *** .
** RECOUNT SAMPLE CL > 0.067 ***
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Spectrum  : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]S_99126647$263924_AM.CNF; 1
Title : 037

Sample Title:

Start Time: 16-DEC-1999 15:04 Sample Time: 29-N0OV-1999 00:00 - Energy Offset: 3.82918E+03

Real Time : 0 22:13:20.00 Sample ID : 263924 Energy Slope : 3.47146E+00

Live Time : 0 22:13:20.00 Sample Type: AM Energy Quad : 0.00000E+00
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‘WASTREN -- GRAND JUNCTION, CO

A : .. ALPHA SPECTROSCOPY REPORT ECT'ON " 91
w. : ‘ 20-DEC-1999 06:24:59 b

. *******************************************************************************

pectral File: ND AMS ARCHIVE S:S_99126647$263922D_AM.CNF

******************************************************************************

*
ATCH ID: 99126647 * SAMPLE ID: " 263922D
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4 .600E-02 SA
AMPLE TITLE: * " DETECTOR NUMBER: ' ' 038
- ACQ DATE: 16-DEC-1999 15:04 ] . AVERAGE EFFICIENCY: 23.3%
iRLiPSED LIVE TIME: 80002. * RECOVERY: 83.67%
: CER ID: AM243 82-76-2 * TRACER FWHM (kev): 60.67
_ LAMBDA VALUE: 100. * ROI TYPE: ' MANUAL
ORRECTED TRACER DPM: 11.270 * . CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * .LLD CONSTANT: | 2.71
NERGY CAILL DATE: 3-DEC-1999 06:57 * EFF CAL DATE: 3-DEC-1999 06:57
= iKG FILENAME : B_038_3DEC99 * -
N . *
******************************************************************************

NUCLIDE ACTIVITY SUMMARY

”‘*UCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ ~~SA 2-SIGMA dpm/ SA dpm/ SA

f"‘lM--241 5479.1  24.00 0.00 99.9 2.013E+00 8.283E-01 2.272E-01 2.272E-01" -

[M 5270 02912 40 1.60 99.6 2.450E+02 1.103E+01 7.228E-01 4.754E-01
*

*****************************************************************************

** POSITIVE ***
** RECOUNT SAMPLE CL > 0 067 ***
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Spectrum i WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.S]S_99126647$263922D_AM.CNF; 1

Title : 038

Sample Title:
Start Time: 16-DEC-1999 15:04 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.80868E+03

Real Time : 0 22:13:22.00 Sample ID : 263922D Energy Slope : 3.49666E+00
Live Time : 0 22:13:22.00 Sample Type: AM Energy Quad : 0.00000E+00
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ALPHA SPECTROSCOPY REPORT Dtb' ION “;

20-DEC- 1999 06 21:51

33

— *******************************************************************************

pectral File:

. *
ATCH ID: 99126647 *
AMPLE DATE: 1-APR-1985 00:00 Sk
AMPLE TITLE: ’ il
CQ DATE: 16-DEC-1999 15:04 *
LAPSED LIVE TIME: 80001. *
RACER ID: AM243 82-76-2 *

LAMBDA VALUE: 100. *
ORRECTED TRACER DPM: 11.269 *
AMPLE MATRIX: MISC *
NERGY CAL DATE: 3-DEC-1999 06:59 *
KG FILENAME: B_039_3DEC99 *

. *

f‘*i

!TUCLIDE ENERGY NET

ND AMS ARCHIVE_C:C_99126647$SLCSWR33_AM.CNF

******************************************************************************

" EFF CAL DATE:

SAMPLE ID: LCSWR33
ALIQUOT: 2.500E-01 mL
DETECTOR NUMBER: 039
AVERAGE EFFICIENCY: 23.3%
RECOVERY: 82.78%
TRACER FWHM (kev): 75.49
ROI TYPE: MANUAL
. CONFIDENCE LEVEL: 4.65
.LLD CONSTANT: 2.71

3-DEC-1999 06:59

[ ZI TR ITEE SIS SIS IR SR SRS 2222 222222 2 it s 2t d t i 2 s s i Rt s R 2R

BKG $%ABN
AREA

ACTIVITY TPU/ERROR
pCi/

NUCLIDE ACTIVITY SUMMARY

MDC

mL 2-SIGMA pCi/ mL pCi/

lM241 5479.1 659.20 0.80 99.9 4.724E+00 4.427E-01 4.808E-02 3.353E-02

?|[M243
e * o

-y
- l

5270.0 2887.60 4.40 99.6

2.031E+01

9.183E-01 8.752E-02 5.328E-02

PN

CRIT LEVEL
mL

*****************************************************************************.

*% POSITIVE ***
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Spectrum =

b

Title 1039
Sample Title:

Start Time:

WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.C]C_99126647$LCSWR33_AM,.CNF; 1

16-DEC-1999 15:04 Sample Time: 1-APR-1985 00:00:

s R M-

Energy Offset: 3.86215E+03
Real Time : 0 22:13:21.00 Sample ID : LCSWR33 Energy Slope : 3.45693E+00
Live Time : 0 22:13:21.00 Sample Type: AM Energy Quad : 0.00000E+00
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' Sanﬁple Preparation and Analysis Log * -

. Sample Type: Various Solids

SeCTION 1B

isotope

‘IChemist.

99126522

Am-241 : .
5 1Pu-239/240,Pu-238 99126523 -
U-238, U235, U234 99126524 @’W 7/79
a—
A 99126523 :@ 12/13h9
Sonc(pCimL) @ RD
50.91}12/15/92 . 57
Am-243 82.76-2 |50.80|12/15/92 . .
3 _‘!—242 82-76-1 [41.60{12/18/89 | 0.100 [3.758E+05 9.24
-- Aliquot Comments/ Sample Detector Tare Sample & |Total Sample
I Req |SampleiD| #| Size Analysis Aliuot | Number | Weight(g) |Container(g) | Size (g) |
' PB 1 1 SA 3%
16848 263829 2 0.500 G 34
6848 | 263830 | 3 0.500 G [ B Jo
4 I 6848 263831 4 0.500 G- 3¢
16848 | 263832 | 5| _ 0.500 G 27 —
e 6848 263921 6 0.500 G 0.0393 33 14.704 | 27.413 12.709
‘ ' 263922 7 0.500 G 0.0460 59 14.561 25.425 10.864
263923 8 0.500 G 0.0420 <40 14.565 | 26.476 11.911
: 263924 9 0.500 G 0.0320 Yl 14.692 30.302 15.610 |
I 263925 |10 0.500 G 0.0305 92 14.552 | 30.939 16.387
263926 | 11 0.500 G 0.0494 43 [ 14543 | 24660 | 10.117
263927 |12 0.500 G 0.0550 4y 14.559 | 23.646 9.087 |
263928 |13 0.500 G 0.0353 y5 | 14696 | 28.843 14.147
263929 |14 0.500 G 0.0285 46 14.467 | 32.032 17.565
263930 |15 0.500 G 0.0488 47 14.458 | 24.708 | 10.250
263921D | 16 0.500 G 0.0393 48 14.704 | 27.413 12.709
, LCSWRS33| 17 0.250 mL 33
18
- 19]
,.-;' 20
21
23
B . 24
25
2 26
m; 27
28
- 29
> 30
“iComments and Actual conditions: _
_| -Start date: /2/1/77 CL4 L\‘
7 (i\utomatic pipets calibrated in accord with QC-6 on balance # /5
l Ealnnoe #_8  used for weights of samples and their aliquots S .
-Sample aliquot is the fraction of the total sample taken for analysis , Ql 5144 ac Iy
Chemiead recovery & 30Y, Samp le 4o be rcw(yzea(. /H"g
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WASTREN -- GRAND JUNCTION, CO
- ALPHA SPECTROSCOPY REPOR"B\.D k}ll()h‘ll\
= o 13-DEC-1993 12:42:46 (= 96

3'*******************************************************************************

Spectral File: ND AMS ARCHIVE_R:R_99126523$PB_PU.CNF

*******************************************************************************

*
BATCH ID: 99126523 * SAMPLE ID: PB
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 1.000E+00 SA
SAMPLE TITLE: * DETECTOR NUMBER: 033
- ACQ DATE: 7-DEC-1999 10:17 * AVERAGE EFFICIENCY: - 26.7%
ELAPSED LIVE TIME: 80001. * RECOVERY : 84.69%
TRACER ID: PU242_ 82-76-1 * TRACER FWHM (kev) : 32.02
LAMBDA VALUE: 100. * °  ROI TYPE: STANDARD
CORRECTED TRACER DPM: 9.235 * . CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:50 * EFF CAL DATE: 3-DEC-1999 06:50
> BKG ‘FILENAME: B_033_3DEC99 * .
: %*

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
. PU-238 5487.1 0.20 0.80 99.9 6.645E-04 7.633E-03 2.281E-02 1.591E-02

PU-239 5147.7 1.40 1.60 99.9 4.650E-03 1.268E-02 2.854E-02 1.877E-02

PU242 4890.7 2794.40 1.60 100.4 9.235E+00 4.202E-01 2.839E-02 1.868E-02
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Sample Title:

Start Time: 7-DEC-1999 10:17:

oo ERERY - B T A & Bl ) N | - S - s d
m S aE e

Smend

H.AL

e
SR.ARCHIVE.R]R_99126523$PB_PU.CNF; 3

Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82871E+03

0 22:13:21.00
0 22:13:21.00

Real Time
Live Time

..........................

Counts

Sample ID : PB Energy Slope : 3.45977E+00
Sample Type: PU Energy Quad : 0.00000E+00- .
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" BATCH ID:

- ACQ DATE: 7-DEC-1999 10:13
ELAPSED LIVE TIME: 80005.
TRACER ID: PU242_82-76-1
LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 9.235
SAMPLE MATRIX: MISC -

WASTREN

ALPHA SPECTROSCOPY REPORT
13-DEC-1999 12:43:29

-- GRAND JUNCTION, CO

SECTION Il 98

dhkdhkhkhhhkhkhhhkhhbhhhrhhhhhhhhhbhhhhhhdddddhdhbdhdhbddikibdkdhddkdkdiddddddkiddddkdddddddidiid

Spectral File: ND_AMS ARCHIVE_S:S_99126523$263829_PU.CNF

*******************************************************************************

99126523
SAMPLE DATE: 29-NOV-1999 00:00

SAMPLE TITLE:

3-DEC-1999 06:51
B_034_3DEC99

ENERGY CAL DATE:
BKG FILENAME:

Py R L R R R R R R 22X 222X RSS2SR X222 2 X222 22 22 22X 22X 22 2 22 2 X2 22 2 2 2222 2 22 2altasstssdd

*

*  SAMPLE ID: 263829

* ALIQUOT: 5.000E-01 g '
* DETECTOR NUMBER : 034

* AVERAGE EFFICIENCY: 22.1%

- RECOVERY : 58.10% '
*  TRACER FWHM (kev): 24.97

» ROI TYPE: STANDARD

* CONFIDENCE LEVEL: " 4.65

*  LLD CONSTANT: 2.71

* EFF CAL DATE: 3-DEC-1999 06:51

*

*

NUCLIDE ACTIVITY SUMMARY

"NUCLIDE ENERGY NET BKG $%ABN
AREA

PU-238 5487.1 -0.80 0.80 99.9

" PU-239 5147.7 73.60 2.40 99.9

4890.7 1589.20 2.80 100.4

PU242

ACTIVITY TPU/ERROR

pCi/ g 2-SIGMA
-4 .210E-03 5.960E-03
3.872E-01 9.539E-02

8.320E+00 4.697E-01

MDC CRIT LEVEL
pCi/ - g pCi/ g
:3.614E-02 2.520E-02
5.216E-02 3.321E-02
5.492E-02 3.456E-02

*******************************************************************************

. **% POSITIVE **%*
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- e
Spectrum : wIZﬁRD$DKC200 [AHIGH.ALUSR.ARCHIVE. S]S 99126523$263829_PU.CNF; 3

Title : 034

Sample Title:

Start Time: 7-DEC-1999 10:13: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3,82875E+03

Energy Slope : 3.46609E+00

Real Time : 0 22:13:25.00 Sample ID : 263829
Live Time : 0 22:13:25.00 Sample Type: PU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO . a1 i 5

ALPHA SPECTROSCOPY REPORT . \wpmf '[ ()PQ ll .
13-DEC-1999 .12:43:50 \DE{Ji ) 109 '
*******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_991265235263831_PU.CNF

*******************************************************************************

Bust |

K
3

*
" BATCH ID: 99126523 * SAMPLE ID: 263831
* SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 5.000E-01 g l
SAMPLE TITLE: * DETECTOR NUMBER: 036
- ACQ DATE: 7-DEC-1999 10:14 * AVERAGE EFFICIENCY: 23.6%
ELAPSED LIVE TIME: 80004 . * RECOVERY : 75.53% .
- TRACER ID: PU242_82-76-1 . TRACER FWHM (kev) : © 29.18
_ LAMBDA VALUE: 100. J ROI TYPE: STANDARD
CORRECTED TRACER DPM: 9.235 . CONFIDENCE LEVEL: 4.65
_- SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:55 * EFF CAL DATE: 3-DEC-1999 06:55
~ BKG FILENAME: B_036_3DEC99 * :
. . :

" kkkhkkhhkhkhhkhkhkhkhhhkhkhkhhhdkhkkhhhhhhkkhhhdhhhhhhdhhhhbhhhhdbdhdhhdhbhhbhdbhbbbkhbhdhhhbdd

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
- AREA pCi/ g 2-SIGMA. pCi/ - g pCi/ g

= PU-238- 5487.1 2.60 0.40 99.9 9.848E-03 1.348E-02 2.140E-02 1.583E-02
PU-239 5147.7 3150.60 2.40 99.9 1.193E+01 7.908E-01 3.754E-02A 2.390E-02
PU242 4890.7 2208.00 0.00 100.4 8.320E+00 4.132E-01 1.021E-02 1.021E-02

I XX 222X ZEAE S 22222222 22222 s it i s 2 At 2 2 22X 2 R R s i R At s s R R 222 2]

**% POSITIVE ***

13

"" supy




- e

Title :
Sample Title:

Start Time: 7-DEC-1999 10:14:
Real Time : 0 22:13:24,.00 Sample ID : 263831
Live Time : 0 22:13:24.00 Sample Type: PU

200 ----E -----

Counts

100 —-..E .....

s e Raes or g T et A i i e D R T e

------------------

read i

. . s
F;3
036

Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83429E+03

Energy Slope : 3.44342E+00
Energy Quad : 0.00000E+00
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- WASTREN -- GRAND JUNCTION, CO 8
- ' ALPHA SPECTROSCOPY REPORT U' SUN " " 2
: : 13-DEC-1999 12:44:33 | ] 102 l

[

- IZIXTETEZEEL RIS SRS S SRS SR RS2 X2 X222 22222 a2 222222 2 2R 222222 X22 2 X222 2 22

~ Spectral File: ND_AMS_ARCHIVE_S:S_991265235263832_PU.CNF

*******************************************************************************

*
- BATCH ID: 99126523 * SAMPLE ID: ‘ 263832
» SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: . 5.000E-01 g '
SAMPLE TITLE: * DETECTOR NUMBER: 037
= ACQ DATE: 7-DEC-1999 10:14 * AVERAGE EFFICIENCY: 23.1%
ELAPSED LIVE TIME: 80004. . @ RECOVERY: 73.51% '
TRACER ID: PU242_82-76-1 * ~ TRACER FWHM (kev): 30.41
_ LAMBDA VALUE: . 100. * ROI TYPE: MANUAL
- CORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: : 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:56 * 'EFF CAL DATE: 3-DEC-1999 06:56
—~ BKG FILENAME: B_037_3DEC99 *
- *

' I ZX 2 EXEISS 2RSS 222 222X 22 a2 222 et at st il 2 2 222 R 2 Rt i 22 2 X222 2 X 2 X 22 R X1

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
T AREA pCi/ g 2-SIGMA pCi/ g pCi/ g

PU-238 5487.1 1.00 0.00 99.9 3.984E-03 7.972E-03 1.080E-02 1.080E-02

PU-239 5147.7 1702.80 1.20 99.9 6.783E+00 5.058E-01 3.109E-02 .2.094E-02

pyeeadd

PU242 4890.7 2099.00 2.00 100.4 8.320E+00 4.208E-01 3.681E-02 2.377E-02

RS |

(2222222222222 Rl xRl XXX XXX 2 2 S22 X2 XXX SR XX2Y RSS2 XX )

~ *** POSITIVE ***
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ectr‘um MMQUMZO HHM ALUSR. RRCHIVE S]S 99126523%263832_ PU CNF,Z
Title ¢ 037
Sample Title: _
Start Time: 7-DEC-1999 10:14: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82918E+03
Real Time : 0 22:13:24.00 Sample ID : 263832 Energy Slope : 3.47146E+00
Live Time : 0 22:13:24.00 Sample Type: PU Energy Quad : 0.00000E+00
150 waiR I R R | L T T S ; ........... ; ..........
100 T e v e e L e e e e e e ey
) o ?
ped i
c M
3 . !
0 . . :
(X . .
: . . . : . rzgi
50 I 3 ............ E ......... } ....... E ........... E ........... E ........... E ........ 2]
: C
: : <
0 L. L . . ol o moandk -y . 1 . [ —— 1 1
4000 4500 5000 5500 6000 6500 7000 ot
Energy (kevY) ‘ o
(VS
2 '—?';y&;ga‘@ll‘*‘* i' lt‘&a{i e 4 Lk w,.f/




1
WASTREN -- GRAND JUNCTION, CO

' 3
= ALPHA SPECTROSCOPY REPORT N " q
= o : '13-DEC-1999 12:46:07 “Lb I lO ] 104 .

g e e e PP PR EETTETLTELE T ILT LTI LS XSRS S22 222222 22 R iR i it 2 ittt st Rl

Spectral File: ND_AMS ARCHIVE_S:S_99126523$263921_PU.CNF

*******************************************************************************

*

~. BATCH ID: 99126523 * SAMPLE ID: ' 263521

.. SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.930E-02 SA .
SAMPLE TITLE: * DETECTOR NUMBER : 038

- ACQ DATE: - 7-DEC-1999 10:14 * AVERAGE EFFICIENCY: 23.3%
ELAPSED LIVE TIME: 80002. * RECOVERY : 64.22% I

- TRACER ID: PU242_82-76-1 * TRACER FWHM (kev): 27.51

_ LAMBDA VALUE: 100. bt ROI TYPE: STANDARD
CORRECTED TRACER DPM: 9.235 * .CONFIDENCE LEVEL: 4.65

.. SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71 I
ENERGY CAL DATE: 3-DEC-1999 06:57 * EFF CAL DATE: 3-DEC-1999 06:57

+ BKG FILENAME: B_038_3DEC99 *

2 °

A 2 2 2 2 2222 22222 222X X2 22222222222 X222 XXX XSRS XXX 22X 2 X2 X 22 23

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
= AREA , dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA

PU-238 5487.1 1.00 0.00 99.9 1.280E-01 2.560E-01 3.467E-01 ,3.467E-01
- PU-239 5147.7 93.60 0.40 99.9 1.197E+01 2.581E+00 7.229E-01 5.348E-01
' PU242 4890.7 1846.00 0.00 100.4 2.350E+02 1.248E+01 3.450E-01 3.450E-01

- *******************************************************************************

~ **%* POSITIVE *** ’
; *** RECOUNT SAMPLE CL > 0.067 **%
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- ACQ DATE:

-*******************************************************************************

ND AMS ARCHIVE_S:S_99126523$263922_PU.CNF

*******************************************************************************

Spectral File:

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:

ELAPSED LIVE TIME:
TRACER ID:
LAMBDA VALUE:

. CORRECTED TRACER DPM:

SAMPLE MATRIX:
ENERGY CAL DATE:
BKG FILENAME:

R L e R 2R XX2 222X 2XX2 22X XXX X2 R 2 X2 2 2 22 2 2R 2R RS XS X R 22 R A d 22l tis R s d s

NUCLIDE ENERGY NET
AREA
PU-238 5487.1 21.20
* PU-239 5147.7 1218.20
) PU242 4890.7 1907.40

*******************************************************************************

#*% POSITIVE ***

07%

B_039_3DEC99

*** RECOUNT SAMPLE CL > 0.067

WASTREN -- GRAND JUNCTION,
ALPHA SPECTROSCOPY REPORT
13-DEC-1999 '12:46: 49

%

*

NUCLIDE ACTIVITY SUMMARY
ACTIVITY TPU/ERROR

BKG %ABN

dpm/ SA 2-SIGMA
0.80 99.9 2.243E+00 1.008E+00
2.80 99.9 1.289E+02 1.055E+01
1.60 100.4 '2.00BE+02 1.054E+01

* %k

106

3
1
i

99126523 * SAMPLE ID: 263922
29-NOV-1999 00:00 * ALIQUOT: 4.600E-02 SA l
* DETECTOR NUMBER: 039
7-DEC-1999 10:15 * AVERAGE .EFFICIENCY: 23.3%
‘ 80001. * RECOVERY : 66.12% '
PU242_82-76-1 * TRACER FWHM (kev) : 28.13
100. * ROI TYPE: STANDARD
9.235 *  CONFIDENCE LEVEL: 4.65
MISC * LLD CONSTANT: 2.71 '
3-DEC-1999 06:59 *+  EFF CAL DATE: 3-DEC-1999 06:59
*

MDC CRIT LEVEL
dpm/ SA dpm/ SA
7.266E-01 5.066E-01
1.110E+00 6.982E-01
9.043E-01 5.948E-01




PN | . 1

! ] e e s [ PR . Pon e PR SRS oalid Yo R | b S PR Y Paia st o
. !;l 1;lll 78 §¥WB WA %lanlll ' B N D A N A e M Em e
pectrum H

: WIZARD$DKC20 I H.RLUSR.GRCHIVE.S]S_99126523$263922_PU.CNF:2
Title : 039

Sample Title: - : :
Start Time: 7-DEC-1999 10:15: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.86215E+03

Real Time : 0 22:13:21.00 Sample ID : 263922 Energy Slope : 3.45693E+00
Live Time : 0 22:13:21.00 Sample Type: PU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO ?
ALPHA SPECTROSCOPY REPORT 108 '

13-0EC-1999 12:47:20 (SEGTION |

*******************************************************************************

) Spectral File: ND_AMS ARCHIVE_S:S_991265235$263923_PU.CNF

- *******************************************************************************

*
. BATCH ID: 99126523 * SAMPLE ID: 263923
" SAMPLE DATE: 29-NOV-1999 00:00 . ALIQUOT: 4.200E-02 SA '
SAMPLE TITLE: ' * DETECTOR NUMBER: 040
ACQ DATE: 7-DEC-1999 10:15 . AVERAGE EFFICIENCY: 23.9%
ELAPSED LIVE TIME: 80003. - ® RECOVERY : 58.64% l
TRACER ID: PU242 82-76-1  * TRACER FWHM (kev) : 28.10
LAMBDA VALUE: 100. * ' ROI TYPE: . STANDARD
| CORRECTED TRACER DPM: 9.235 . CONFIDENCE LEVEL: ' 4.65
. SAMPLE MATRIX: MISC *  LLD CONSTANT: _ 2.71 |'
ENERGY CAL DATE: 3-DEC-1999 07:00 *  EFF CAL DATE: 3-DEC-1999 07:00
. BKG FILENAME: B_040_3DEC99 *
3 : *

IZZZETXEXEEEEXRSE RIS SRS SRR 2222 S 222X R 2222222 2tasta et i s 2 a2 2 2 2 2 2 X

NUCLIDE ACTIVITY SUMMARY

' NUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ sa
PU-238 5487.1 2.40 1.60 99.9 3.067E-01 5.508E-01 1.098E+00 7.219E-01

._." PU-239 5147.7 16.40 1.60 99.9 2.095E+00 1.110E+00 1.098E+00 7.219E-01

" PU242  4890.7 1729.80 1.20 100.4 2.199E+02 1.199E+01 9.920E-01 6.682E-01

i 22 AR X2 2SR S XS R AL 2222 Rl 2R 2 i 2R 22 X2 X 222222222 22 XX X 2 X o X2 X 2 2 X X

i
i
|
1
|

v

. *** POSITIVE ***
*** RECOUNT SAMPLE CL > 0.067 **¥*
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ectrum UMRDMZO RHM ﬂLﬂ? HMIIVE S1s- 99126523$263923_PU.CNF;2
Title + 040
Sample Title: . _
Start Time: 7-DEC-1999 10:15: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83148E+03
Real Time : 0 22:13:23.00 Sample ID : 263923 Energy Slope : 3.46978E+00
Live Time : 0 22:13:23.00 Sample Type: PU Energy Quad : 0.00000E+00
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| , | WASTREN -- GRAND JUNCTION, CO ¥
a ‘ | ALPHA SPECTROSCOPY REPORT 110 '

13-DEC-1999 112:47:53 *‘tCTlON ”\

*******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_99126523$263924_PU.CNF

R I I T I I Y I s 2y Y TR Y R Y Y 2 2 R 2 1 R A R 2R I _

°
" BATCH 1D: 99126523 * SAMPLE ID: 263924
. SAMPLE DATE: 29- NOV 1999 00:00 ol . ALIQUOT: 3.200E-02 SA I
SAMPLE TITLE: * DETECTOR NUMBER: 041
-- ACQ DATE: : 7-DEC-1999 10:15 * AVERAGE EFFICIENCY: 23.1% X
ELAPSED LIVE TIME: - 80003. * RECOVERY: 72.56% l
TRACER 1ID: PU242_82-76-1 * TRACER FWHM (kev) : 29.70
~ LAMBDA VALUE: 100. ®¢ "~ ROI TYPE: STANDARD
. CORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65 .
.. SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71 '
ENERGY CAL DATE: 3-DEC-1999 07:05 * . EFF CAL DATE: - 3-DEC-1999 07:05
v~ BKG FILENAME: B_041_3DEC99 *
: *

IZZ XXX RIEEEZAS AR R 2RSSR 22 22 R a2 a2 X222 2 X2 2 22 22 X2 2 X2 X XX2X2XXXX 22X XXX 23

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA

¥ py-238 5487.1 0.60 0.40 99.9 8.409E-02 3.019E-01 7.919E-01 . 5.858E-01
PU-239 5147.7 73.00 2.00 99.9 1.023E+01 2.509E+00 1.301E+00 8.40SE-01
' PU242 4890.7 2069.80 1.20 100.4 2.886E+02 1.470E+01 1.088E+00 7.330E-01

L2322 RS2SR RRR RS2 X222 Rt R R R R 2 R XA X2 2 22 XXX X2 XXXX 2R X2 X X'

**% DOSITIVE **+*
i *** RECOUNT SAMPLE CL > 0.067 ***.
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- '?pectﬁ - M%RDSD%:ZOHHHﬁ. ﬂLU%Q. 9511951851265-2&”25245. CI\?;Z - = -
Title ¢ 041
Sample Title:
Start Time: 7-DEC-1999 10:15: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83763E+03

Real Time : 0 22:13:23.00 Sample ID : 263924 Energy Slope : 3.45395E+00
Live Time : 0 22:13:23.00 Sample Type: PU Energy Quad : 0.00000E+00
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WASTREN -~ GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT
'13-DEC-1999 .12:48:21

OECTION NIy 112

*******************************************************************************

Spectral File:

ND AMS ARCHIVE_S:S 99126523$263925 PU.CNF

. *******************************************************************************

" SAMPLE DATE:

: BKG FILENAME :

99126523
29-NOV-1999 00:00

BATCH ID:

SAMPLE TITLE:

ACQ DATE: 7-DEC-1999 10:15
ELAPSED LIVE TIME: 80004.
TRACER ID: PU242_82-76-1
LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 9.235
SAMPLE MATRIX: MISC

3-DEC-1999 07:08
B_042_3DEC99

ENERGY CAL DATE:

Ahkhkhhkhhhhhhkhhhhhkkhhhdhhkhhhkhkhddhhkb bk hdrhdkhbhkhbhdhrhhhhhhhkhrk bbbk rhrhh

*

* SAMPLE ID: 263925

* ALIQUOT: 3.050E-02 SA

* DETECTOR NUMBER: 042

* AVERAGE EFFICIENCY: 23.6%
* RECOVERY: 75.79%
* TRACER FWHM (kev): 28.68

* ROI TYPE: STANDARD

* CONFIDENCE LEVEL: 4.65

* LLD CONSTANT: 2.71

* EFF CAL DATE: 3-DEC-1999 07:08

N :

*

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN
AREA

PU-238 5487.1 18.80 1.20 99.9

" PU-239 5147.7 15.00 0.00 99.9

: PU242 4890.7 2209.20 0.80 100.4

ACTIVITY TPU/ERROR
dpm/ = SA 2-SIGMA
2.590E+00 1.255E+00
2.066E+00 1.073E+00
3.028E+02 1.504E+01

MDC CRIT LEVEL
dpm/ SA dpm/ SA
1.075E+00 7.241E-01
3.733E-01 3.733E-01
9.415E-01 6.565E-01

MEZIZIZIIZZIXXEIXLAEIEZSEZLSESEZEES S Z 222222222 22222222 2222 a2 a2 R i i 2 i 2 2 2 s R

- #*%* RECOUNT SAMPLE CL > 0.067

i

a5

**%* DOSITIVE ***
%* % %

«wwwum#!!!!&%hm.,

o N . V...
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Sample Title: ' ' ,

Start Time: 7-DEC-1999 10:15: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83215E+03

Real Time : 0 22:13:24.00 Sample ID : 263926 Energy Slope : 3.43781E+00
Live Time : 0 22:13:24.00 Sample Type: PU Energy Quad : 0,00000E+00
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WASTREN -- GRAND JUNCTION, CO A
ALPHA SPECTROSCOPY REPORT ‘
13-DEC-1999 12:48:48 DE(JT‘ON ln 114 .

*******************************************************************************

Spectral File: ND_AMS_ARCHIVE_S:S_991265235263926_PU.CNF

*******************************************************************************

*
. BATCH ID: 99126523 * SAMPLE ID: 263926
: SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4.940E-02 SA l
SAMPLE TITLE: * DETECTOR NUMBER: 043
- ACQ DATE: 7-DEC-1999 10:15 * AVERAGE EFFICIENCY: 23.1%
" ELAPSED LIVE TIME: 80003, - * RECOVERY : 73.38%
© TRACER ID: PU242_82-76-1  * TRACER FWHM (kev) : 30.91
. LAMBDA VALUE: 100. * ' ROI TYPE: STANDARD
CORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 07:10 * EFF CAL DATE: 3-DEC-1999 07:10
BKG FILENAME: B_043_3DEC99 *
*

o gdedkdhkdkhkhkd ko ko k bk Ak kb kb kbbb bbbk hrhhrhhdkkkhkdhkdhd

- 0%k

- Kkkhkhkdkkdkhhhhkhkkkkhkhhbhhhhhkhhdhhbhdkbhbdhktrhbhhdbbhhhdbdbhhkbdhhhhhhbbdhbhbhbhbbhkddd

‘*%* RECOUNT SAMPLE CL > 0.067 *%%*

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
: AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

PU-238 5487.1 2.00 0.00 99.9 1.792E-01 2.537E-01 2.428E-01 2.428E-01

PU-239 5147.7 0.60 2.40 99.9 5.375E-02 3.566E-01 8.883E-01 5.656E-01

PU242 4890.7 2096.80 1.20 100.4 1.869E+02 9.465E+00 6.958E-01 4.687E-01
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Sample Title:
Start Time:
Real Time :
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Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83028E¥03
Sample ID : 263926 Energy Slope : 3.46730E+00
Sample Type: PU Energy Quad : 0.00000E+00
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| WASTREN -- GRAND JUNCTION, CO )
e ALPHA SPECTROSCOPY REPORT 116 '

13-DEC-1999 12:50:05 Dt(JTlON "\

*******************************************************************************

Spectral File: ND _AMS_ARCHIVE S:S_99126523$263927_PU.CNF I
*******************************************************************************
*

" BATCH ID: 99126523 * SAMPLE ID: 263927

. SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 5.500E-02 sa '
SAMPLE TITLE: B DETECTOR NUMBER: 044

- ACQ DATE: - 7-DEC-1999 10:16 * AVERAGE EFFICIENCY: 22.8%
ELAPSED LIVE TIME: 80000. * RECOVERY : 65.11% I

- TRACER ID: PU242_82-76-1 * TRACER FWHM (kev) : 22.17 !

_ LAMBDA VALUE: | 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65

. SAMPLE MATRIX: MISC  * LLD CONSTANT: 2.71 l
ENERGY CAL DATE: 3-DEC-1999 07:11 * EFF CAL DATE: 3-DEC-1999 07:11

- BKG FILENAME: B_044_3DEC99 *

*
IZXTTTETERTR TR EEE SRS RS RE SRS X222 2222 a2 X a2t 22 a2 222X 2 2t 2 22 22 X2 2 oXX 2 2 2 2 2 X

NUCLIDE ACTIVITY SUMMARY

l NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
: AREA : dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA

“ PU-238 5487.1 0.60 0.40 99.9 5.520E-02 1.982E-01 5.198E-01 3.84SE-01
PU-239 5147.7 14.40 1.60 99.9 1.325E+00 7.545E-01 7.903E-01 5.198E-01

pPU242 4890.7 1834.60 0.40 100.4 1.679E+02 8.949E+00 5.172E-01 3.826E-01

' *******************************************************************************

**%* POSITIVE ***
- *** RECOUNT SAMPLE CL > 0.067 ***
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‘ , WASTREN -- GRAND JUNCTION, CO 4

g o ALPHA SPECTROSCOPY REPORT -+ “ 113

_ 13-DEC-1999 12:50:28 tb“ )

— ****************************************.***************************************
Spectral File: ND_AMS_ARCHIVE_ S:S_99126523$263928_PU.CNF ‘

I S 2 222222222 222222222 222222 222222232222 2 2 333 I I I I I I I ™

*
~ BATCH ID: 99126523 * .SAMPLE ID: 263928 \
°" SAMPLE DATE: 29-NOV-1999 00:00 U ALIQUOT: 3.530E-02 SA l
. SAMPLE TITLE: * DETECTOR NUMBER: ‘ 045
— ACQ DATE: 7-DEC-1999 10:16 * AVERAGE EFFICIENCY: 23.5%
ELAPSED LIVE TIME: 80003. * RECOVERY: 76.14% l
" TRACER ID: PU242_82-76-1 * TRACER FWHM (kev) 30.87 !
~ LAMBDA VALUE: 100. *  ROI TYPE: STANDARD
CORRECTED TRACER DPM: 9.235 * 'CONFIDENCE LEVEL: 4.65 ;
. SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71 tl
ENERGY CAL DATE: 3-DEC-1999 07:13 * EFF CAL DATE: 3-DEC-1999 07:13
- BKG FILENAME: B_045_3DEC99 *
M * .

’ *******************************************************************************.
- NUCLIDE ACTIVITY SUMMARY l
NUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
- AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ . SA
™ pU-238 5487.1 -0.40 0.40 99.9 -4.752E-02 9.508E-02 6.712E-01 4.965E-01 I

PU-239 5147.7 19.40 1.60 99.9 2.304E+00 1.113E+00 1.021E+00 6.712E—01l
PU242 4890.7 2213.60 0.40 100.4 2.616E+02 1.296E+01 6.679E-01 4.941E-01

z

*******************************************************************************l

**% POSITIVE ***
*** RECOUNT SAMPLE CL > 0.067 ***
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WASTREN -- GRAND JUNCTION, CO 2
g ALPHA SPECTROSCOPY REPORT .
3 S 13-DEC-1999- 12:51:07 SEGCTION ID 120 l

*******************************************************************************'

Spectral File: ND_AMS ARCHIVE_S:S_99126523$263929_PU.CNF I

*******************************************************************************

7S

*
® BATCH ID: 99126523 * SAMPLE ID: 263929
" SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: : 2.850E-02 SA I
SAMPLE TITLE: *  DETECTOR NUMBER: 046
- ACQ DATE: 7-DEC-1999 10:18 * AVERAGE EFFICIENCY: 23.6% )
ELAPSED LIVE TIME: 80004. . * RECOVERY: 71.59% l
TRACER ID: . PU242_82-76-1 * TRACER FWHM (kev) : ‘ 29.33. '
LAMBDA VALUE: 100. * ROI TYPE: STANDARD
" CORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65 i
_ SAMPLE MATRIX: MISC * 'LLD CONSTANT: 2.71 l
"ENERGY CAL DATE: 3-DEC-1999 07:14 * EFF CAL DATE: 3-DEC-1999 07:14
- BKG FILENAME: B_046_3DEC99 *
: %*
*******************************************************************************l
) NUCLIDE ACTIVITY SUMMARY l
NUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/  SA 2-SIGMA  dpm/ SA dpm/ SA
* PU-238 5487.1 -0.20 1.20 99.9 -3.113E-02 3.787E-01 1.214E+00 8.179E-01 I
: PU-239 5147.7 9.40 1.60 99.9 1.463E+00 1.065E+00 1.337E+00 8.793E-01 §% '

' PU242 4890.7 2093.00 0.00 100.4 3.240E+02 1.642E+01 4.196E-01 4.196E-01

*************************************.******************************************

_ *%*%* POSITIVE *#**
i #** RECOUNT SAMPLE CL > 0.067 *#*
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‘. *******************************************************************************

WASTREN -- GRAND JUNCTION, CO . .
'ALPHA SPECTROSCOPY ‘REPORT.-- CT'ON " 122

- 13-DEC-1999 12:51:58 Jf=

~*******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_99126523$263930_PU.CNF

mm e

*
BATCH ID: 99126523 * SAMPLE ID: 263930
<+ SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4 .880E-02 SA '
SAMPLE TITLE: * DETECTOR NUMBER: 047
- ACQ DATE: - 7-DEC-1999 10:17 * AVERAGE EFFICIENCY: 23.3%
- ELAPSED LIVE TIME: 80002. * RECOVERY: 71.43% l
"~ TRACER ID: PU242_82-76-1 * TRACER FWHM (kev): 34.49
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 9.235 e CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71 I
ENERGY CAL DATE: 3-DEC-1999 07:15 * EFF CAL DATE: 3-DEC-1999 07:15
BKG FILENAME: B_047_3DEC99 * :
e

R I I X YRR YRR IR S SRS R S XX RSS2 222222 X2 222X 22X XXX R XS X R RS E RS R R R R R R R R 2R

2y

" NUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA
PU-238 5487.1 -1.40 2.40 99.9 -1.294E-01 2.588E-01 9.159E-01 5.831E-01
T PU-239 5147.7 2.60 0.40 99.9 2.402E-01 3.287E-01 5.221E-01 3.862E-01

" PU242 4890.7 2058.60 0.40 100.4 1.892E+02 9.643E+00 5.195E-01 3.843E-01

NUCLIDE ACTIVITY SUMMARY

khhhhkhkdhkhkhkhhhhhkhkhkhkkhkhkhkhhkhkhkhkhkhkhhkhkhkhhhhhhhhbhhhhkhbhhhhbhkhhkhrhbhbdbhbhbrhhdrddbhhbhbdhdhdhhkdd ik
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*** RECOUNT SAMPLE CL > 0.067 ***
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WASTREN -- GRAND JUNCTION, CO-. 4
ALPHA SPECTROSCOPY REPOR CT‘ON "\ 124 '
13-DEC-1999 12:45:36 l

R L5 S 55 Sl dediohobdodoibohbobeiuiniaiobobeialobobobodebatoiuboioiebabobeiuiniaiioiebdioioiiobobde b b A A A A A A A S A AL
Spectral File: ND_AMS ARCHIVE_S:S_99126523$263921D_ PU.CNF
e T I L R T L T R R g R Y 2 222 222222
*

BATCH ID: 99126523 * SAMPLE ID: 263921D
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.930E-02 SA '
SAMPLE TITLE: * DETECTOR NUMBER: 048
ACQ DATE: 7-DEC-1999 10:17 * AVERAGE EFFICIENCY: 22.7%
ELAPSED LIVE TIME: 80004. * RECOVERY : ' 66.85% I
TRACER ID: PU242_82-76-1 * TRACER FWHM (kev) : 29.11 |
. LAMBDA VALUE: 100. * ROI TYPE: MANUAL |
. CORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65 |
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71 I
ENERGY CAL DATE: 3-DEC-1999 07:17 * EFF CAL DATE: 3-DEC-1999 07:17
© BKG FILENAME: B_048_3DEC99 * : -
- * \
******************************************************************************* I

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL

AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ sa
PU-238 5487.1 0.60 0.40 99.9 7.546E-02 2.709E-01 7.106E-01 5.257E-01

PU-239 5147.7 52.80 1.20 99.9 6.639%9E+00 1.897E+00 9.813E-01 6.610E-01
PU242 4890.7 1878.20 0.80 100.4 2.§50E+02 1.241E+01 8.594E-01 5.992E-01

LR SR AR 2222 2 222 i X2 2 2 X222 222222 X2 22X LT LY R L

**% POSITIVE *** :
**+ RECOUNT SAMPLE CL > 0.067 **%
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WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT

@ , - 13-DEC-1999 12:42:07 %,..G'HON I

26
) 12

2 e P P X LA XA LR AXEAXZEXXEESS XSS 22222 2R R 2R R R X2 RaR 2Rttt Rt s R sl d s

4 Spectral File: ND_AMS_ARCHIVE_C:C_99126523SLCSWR33_PU.CNF

*****************;***;*******7***;****************;****************************

- BATCH ID:
© SAMPLE DATE:
SAMPLE TITLE:
ACQ DATE:
ELAPSED LIVE TIME:
TRACER ID:
LAMBDA VALUE:
CORRECTED TRACER DPM:
SAMPLE MATRIX:
ENERGY CAL DATE:
® BKG FILENAME:

99126523
1-JAN-1987 00:00

8-DEC-1999 09:50

PU242_82-76-1

3-DEC-1999 06:50
B_033_3DEC99

*
* SAMPLE ID: LCSWR33
hd ALIQUOT: 2.500E-01 mL
% DETECTOR NUMBER: 033
* AVERAGE EFFICIENCY: 26.7%
* RECOVERY: 77.57%
* TRACER FWHM (kev): 29.62
* ROI TYPE: STANDARD
* CONFIDENCE LEVEL: 4.65
* - LLD CONSTANT: 2.71
* EFF CAL DATE: 3-DEC-1999 06:50
*

*

- I'TZETEELTELTEELSLLILEEEEE SRR SR RS SRR S S22 2222 X R X222 R R 2 2 2 2 a2 2 2 s 2 it XX aRts3d3 228

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
i AREA
‘ pU-238 5487.1 1412.20 0.80
f PU-239 5147.7 1627.40 1.60
' PU242  4890.7 2559.40

BKG %ABN

1.60 100.4

ACTIVITY TPU/ERROR
pCi/ mL 2-SIGMA

1.022E+01 7.699E-01
1.064E+01 7.745E-01

1.664E+01 7.809E-01

MDC CRIT LEVEL
pCi/ mL pCi/ mL
4 .488E-02 3.129E-02
5.614E-02 3.692E-02
5.586E-02 3.674E-02

- dededededod dodk gk dede d de de de g de g ok de vk ok de de vk e de d o b g de ok o vk de e ok de ke b dr gk ek ok e e o dk e b e ok ok g ok o ok e e ke de de e e o e ke e ke e ok

*%% DOSITIVE ***

(53 X )

14%

-:,_-Tu el

<

o R, S R . B N R B BN .




L e

R i

B 4

B ot E Sl |
-l ?pectrum : MMRDMZDHHHM HM? HH-IIVE clc. 99126-23$L&IR33 PU. C?F,S - - -
- Title : 033

Sample Title: _
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Real Time : 0 22:13:23.00 Sample ID : LCSWR33 Energy Slope : 3.45977E+00
Live Time : 0 22:13:23.00 " Sample Type: PU Energy Quad : 0,00000E+00
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_ Sample Type: -Various Solids

Sahple Preparatipn and _Ahalysis Log

SECTION I

1238

sotope:

Am-241 99126525 .
 |PU-239/240,Pu-238 99126526 ). rir .
U-238, U235, U234 99126527 ”
T2 99/26526 1 '2)a1%9

ﬁacers_(lntemal Standards) |

(yﬁ“ .;;~.<.-,4:;._3.;.;,;.-.;.-;.;;._._.A. R PR TR R

LonpCi/ml)@ RD Ai
50.91]12/15/92 | 0.100 72 10.57 4.76
82-76-2 {50.80{12/15/92 | 0.100 7380 11.27 5.08
82-76-1 |41.60]12/18/89 | 0.100 [3.758E+05 9.24 4.16
1 Aliquot Comments/ Sample Detector Tare Sample & |Total Sample
. Req |SamplelD| # Size Analysis - Aliguot Number | Weight(g) | Container(g) | Size (g) |
PB 1 1 SA 3¢
16848 263931 2 0.500 G 0.0631 35 14.612 | 22.537 | .7.925
16848 263932 3 0.500 G 0.0279 26 14.656 | 32.546 | 17.890
16848 263933 4 0.500 G 0.0418 37 14692 | 26.665 | 11.973
16848 263934 5 0.500 G 0.0391 3% 14616 | 27414 | 12.798
16848 263935 6 0.500 G 0.0328 39 14.529 | 29.793 | 15.264
16848 263936 7 0.500 G 0.0453 o6 14.562 | 25.595 | 11.033
16848 263937 8 0.500 G 0.0389 o1 14.530 | 27.384 | 12.854
116848 263938 9 0.500 G 0.0636 42 14.670 | 22.536 7.866
16848 263939 |10 0.500 G 0.0461 #3 14.535 | 25.378 | 10.843
16848 263940 |11 0.500 G 0.0667 Lk 14.642 | 22.133 7.491
16848 263941 |12 0.500 G 0.0376 g5 14.702 | 27.993 | 13.291
16848 263942 |13 0.500 G 0.0373 A 14.551 | 27.966 | 13.415
16848 | 263943 |14 0.500 G 0.0523 47 14.562 | 24.115 9.553
16848 | 263944 |15 0.500 G 0.0324 4g 14679 | 30.113 | 15434
16848 | 263931D | 16 0.500 G 0.0631 3s 14.612 | 22.537 7.925
LCSWR1, LCSWR33| 17 0.250 mL 3¢
18
4 19
:" 20
21
22
23
24
25
26
27
28
29
: 30
Commems and Actual conditions:
| -Start date: /2///7¢
- ~Automatic pipets calibrated in accord with QC-6 on balance # /s
. -Balance #_ 5 __ used for weights of samples and their aliquots a/cﬂ"’
-Sample aliquot is the fraction of the total sample taken for analysis /u/fﬂ"
| B\,

300




WASTREN -- GRAND JUNCTION, CO “'ﬁg
ALPHA SPECTROSCOPY ‘REPORT E

l - - ©10-DEC-1999 10:06:24 DtCT'ON I 123

o *******************************************************************************

pectral File: ND_AMS ARCHIVE_R:R_99126526$PB_PU.CNF

******************************************************************************

*
ATCH ID: 99126526 * SAMPLE ID: PB
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 1.000E+00 SA
AMPLE TITLE: - : * DETECTOR NUMBER: 034
CQ DATE: 8-DEC-1999 09:51 * AVERAGE EFFICIENCY: 22.1%
LAPSED LIVE TIME: 80001. * RECOVERY: 71. 22%
RACER ID: PU242_82-76-1 * TRACER FWHM (kev): 25.40

. LAMBDA VALUE: 100. * ROI TYPE: STANDARD
ORRECTED TRACER DPM: ' 9.235 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:51 * EFF CAL DATE: 3-DEC-1999 06:51

= BKG FILENAME: B_034_3DEC99 * -

: *

i******************************************************************************

NUCLIDE ACTIVITY SUMMARY

-

CLIDE ENERGY  NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
dpm/ SA 2-SIGMA dpm/ SA dpm/  SA

:

U-238 5487.1 0.20 0.80 99.9 9.530E-04 1.095E-02 3.272E-02 2.282E-02

U 239 5147.7 ~ 0.60 2.40 99.9 2.858E-03 1.896E-02 4.723E-02 3.007E-02 .

a
8]
>
N

4890.7 1948.20 2.80 100.4 9.235E+00 4.817E-01 4.973E-02 3.129E-02

******************************************************************************
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Spectrum  : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.RIJR_99126526$PB_PU.CNF; 3

Title : 034

Sample Title:

Start Time: 8-DEC-1999 09:51: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82875E+03
Real Time : 0 22:13:21.00 Sample ID : PB : Energy Slope : 3.46609E+00
Live Time : 0 22:13:21.00 Sample Type: PU Energy Quad 0.00000E+00
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- WASTREN -- GRAND JUNCTION,

ALPHA SPECTROSCOPY REPORT ON “ 131
' . 10-DEC-1999 .10:07:01 Dtb]l

Y
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- *******************************************************************************

pectral File: ND_AMS ARCHIVE_S:S_99126526$263931_ PU.CNF

******************************************************************************

- * .
ATCH ID: ' 99126526 * SAMPLE 1ID: } 263931
AMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: 6.310E-02 SA
AMPLE TITLE: * DETECTOR NUMBER: 035
CQ DATE: 8-DEC-1999 09:52 * AVERAGE EFFICIENCY: 26.3%
LAPSED LIVE TIME: 80003. o RECOVERY: : 65.39%
RACER ID: PU242 82-76-1 * TRACER FWHM (kev): 27.27

. LAMBDA VALUE: 100. * ROI TYPE: STANDARD
ORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: ' 4.65
AMPLE MATRIX: MIsC * LLD CONSTANT: 2.71

RGY CAL DATE: 3- DEC 1999 06:53 * - EFF CAL DATE: 3-DEC-1999 06:53

:'iKG FILENAME: B_035_3DEC99 * : :

e *

L2 AR AR RSS2SR sttt si s Rt sl sl it il st i s X2 2 XX 2R 2 2 X2

NUCLIDE ACTIVITY SUMMARY

-

Lubed

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
B AREA dpm/ SA 2-SIGMA dpm/  SA dpm/ SA
lU 238 5487.1 1.60 0.40 99.9 1.107E-01 2.034E-01 3.907E-01>' 2.891E-01

U-239 5147.7 2.20 0.80 99.9 1.521E-01 2.521E-01 4.750E-01 3.312E-01

U242 4890.7 2127.20 0.80 100.4 1.464E+02 7.353E+00 4.726E-01 3.295E-01

********************************_Lk_*********************************************

*** RECOUNT SAMPLE CL > 0.067 **¥*

B R |
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Spectrum :
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Sample Title:

bee s Nl [ ,'.":1':11 i dhd

kst oo N [T

Energy Offset:

|

WIZARD$DKC200: [AHIGH. RLUSR ARCHIVE.S]5.99126626$263931_PU.CNF; 3

4 B!

Start Time: 8-DEC-1999 09:52: Sample Time: 29-NOV-1999 00:00 3.83117E+03
Real Time : 0 22:13:23.00 Sample ID : 263931 Energy Slope : 3.47159E+00
Live Time : 0 22:13:23.00 Sample Type: PU Energy Quad : 0.00000E+00 -
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT
10-DEC- 1999410 07:19

SECTION I

133

r— *******************************************************************************

pectral File: ND_AMS ARCHIVE_S:S_99126526$263932_PU.CNF

******************************************************************************

*
ATCH ID: 99126526 * SAMPLE 1ID: 263932
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 2.790E-02 SA
AMPLE TITLE: * DETECTOR NUMBER: 036

ACQ DATE: 8-DEC-1999 09:52 * AVERAGE EFFICIENCY: 23.6%
LAPSED LIVE TIME: 80007. * RECOVERY: 70.43%
RACER ID: PU242_82-76-1 * TRACER FWHM (kev): 28.90

LAMBDA VALUE: 100. * ROI TYPE: STANDARD
ORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:55 * . EFF CAL DATE: 3-DEC-1999 06:55

= BKG FILENAME: B_036_3DECS9 * :
*

‘ 'Q'UCLIDE ENERGY
E iU- 239
- By242

)

4

T2

L2 A AR AL RS2 2 222 X2 2 22 22X 22322222 22 22222222 X2 X X2 X2 XX R 2 2R R R R R R R L X X

NET
- AREA
‘:*‘0-238 5487.1 0.60

5147.7  -0.40

4890.7 2059.00

- *** RECOUNT SAMPLE CL > 0.067

NUCLIDE ACTIVITY SUMMARY

BKG %ABN ACTIVITY TPU/ERROR

dpm/ SA  2-SIGMA
0.40 99.9 9.696E-02 3.481E-01
2.40 99.9 -6.465E-02 5.560E-01

0.00 100.4 3.310E+02 1.687E+01

% % %

CRIT LEVEL

MDC _
dpm/ SA dpm/ SA
9.130E-01 6.754E-01
1.602E+00 1.020E+00

4.357E-01 4.357E-01

. '******************************************************************************

et Do oo o4
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Spectrum wIZﬁRD$DKCZOO:[ﬁHIGH.ﬂLUSR.RRCHIVE.S]S_99126526$263932_PU.CNF;3

Title ¢ 036 -

Sample Title:
Start Time: 8-DEC-1999 09:52: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83429E+03 -

Real Time : 0 22:13:27.00 Sample ID : 263932 v Energy Slope : 3.44342E+00
Live Time : 0 22:13:27.00 Sample Type: PU Energy Quad : 0.00000E+00
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= | ALPHA SPECTROSCOPY REPORT. L}T’()rd || ‘ %
I 10-DEC-1999- 10:07:37 ot \ 135

- *******************************************************************************

pectral File: ND_AMS_ARCHIVE S:S_99126526$263933_PU.CNF

******************************************************************************

-
gBATCH ID: 99126526 * SAMPLE ID: 263933
 JfAMPLE DATE: 29-NOV-1999 00:00 *  ALIQUOT: 4.180E-02 SA
 "SAMPLE TITLE: * DETECTOR NUMBER: 037
- ACQ DATE: 8-DEC-1999 09:52 *  AVERAGE EFFICIENCY: 23.1%
LAPSED LIVE TIME: 80003. * RECOVERY : 73.83%
RACER ID: PU242_82-76-1 * TRACER FWHM (kev) : 22.87
_ LAMBDA VALUE: 100. * ROI TYPE: 'MANUAL
ORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * . LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 06:56 *  EFF CAL DATE: 3-DEC-1999 06:56
~ BKG FILENAME: B_037_3DEC99 * . - ‘
: *
i******************************************\'************************************

NUCLIDE ACTIVITY SUMMARY

-

CLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

¢
N
w
w

5487.1 0.60 0.40 99.9 6.321E-02 2.270E-01 5.952E-01 4.403E-01
U-239 5147.7 6.80 1.20 99.9 7.163E-01 6.148E-01 8.220E-01 5.537E-01

4890.7 2108.00 2.00 100.4 2.209E+02 1.116E+01 9.733E-01 6.286E-01

]

-E-’_
N
1.3
N

khdkhkhkhkhkhkhhkhkhhhkhhkhdhkhkhkhkhhkhhhhkhhhdkhdkhkhhhhdbhhhhhbhkdhrhdbhhhhhkbhhhhkhhhkhdhdhdhhhbhhhdhd

*

* POSITIVE ***
* RECOUNT SAMPLE CL > 0.067 *#*%*

* *
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Spectrum , : WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.S]15_.99126526%8263933_PU.CNF: 2
Title : 037

Sample Title: .

Start Time: 8-DEC-1999 09:52: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82918E+03
Real Time : 0 22:13:23.00 Sample ID : 263933 Energy Slope : 3.47146E+00
Live Time : 0 22:13:23.00 Sample Type: PU Energy Quad : 0. 00000E+00
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WASTREN -- GRAND JUNCTION,
ALPHA SPECTROSCOPY REPORT

¢| | 10-DEC-1999 10:07:52 : %y EC'“ON "\ 137

- *******************************************************************************

pectral File: ND_AMS_ARCHIVE_S:S_99126526$263934_PU.CNF

******************************************************************************

*
ATCH ID: 99126526 * SAMPLE ID: | 263934
AMPLE DATE: '29-NOV-1999 00:00 * ALIQUOT: 3.910E-02 SA
AMPLE TITLE: * DETECTOR NUMBER: 038
CQ DATE: 8-DEC-1999 09:52 * AVERAGE EFFICIENCY:  23.3%
LAPSED LIVE TIME: 80003. * RECOVERY : 66.55%
RACER ID: PU242_82-76-1 * TRACER FWHM (kev) : 30.97
LAMBDA VALUE: 100. * ROI TYPE: - STANDARD
~ gEORRECTED TRACER DPM: 9.235 . CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: : MISC * LLD CONSTANT: | 2.71
NERGY CAL DATE: 3-DEC-1999 06:57 * EFF CAL DATE: 3-DEC-1999 06:57

« BKG FILENAME: B_038_3DEC99 *

.i******************************************************************************.

NUCLIDE ACTIVITY SUMMARY

f-

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC ~ CRIT LEVEL
7 AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
'U 238 5487.1 1.00 0.00 99.9 1.241E-01 2.483E-01 3.363E-01 3.363E-01

U- 239 5147.7 2.60 0.40 99.9 3.226E-01 4.416E-01 7.012E-01 5.187E-01

U242 4890.7 1913.00 0.00 100.4 2.362E+02 1.237E+01 3.346E-01 3.346E-01

L2 A2 E SRR R 2R A2 2R d R Rt A2 2 2 R Rt Rl i a2 i 2t 2 X2 R R X2 2 2 2 2 XX 2 2 X X 2 2

*** RECOUNT SAMPLE CL > 0.067 *%%*
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Spectrum : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]1S_.99126526%263934_PU.CNF; 2
Title " : 038 ' .

Sample Title:

Start Time: 8-DEC~1999 09:52: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3,80868E+03
Real Time : 0 22:13:23.00 Sample ID : 263934 Energy Slope 3.49666E+00
Live Time : 0 22:13:23.00 Sample Type: PU Energy Quad -0.00000E+00
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT .— A
10-DEC-1999 10:08:05 {3= CT(ON " 139
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pectral File: ND_AMS ARCHIVE_S:S 99126526$263935 PU.CNF

******************************************************************************

ATCH ID:

AMPLE DATE:

AMPLE TITLE:

" ACQ DATE:

LAPSED LIVE TIME:

RACER ID:

... LAMBDA VALUE:
ORRECTED TRACER DPM:
AMPLE MATRIX:

NERGY CAL DATE:

= BKG FILENAME:

99126526

29-NOV-1998 00:00

8-DEC-1999 09:53

80007.

PU242_82-76-1

100.
9.235
MISC

3-DEC-1999 06:59
B_039_3DEC99

*

* SAMPLE ID: 263935

* ALIQUOT: 3.280E-02 SA

* DETECTOR NUMBER: : 039

* AVERAGE EFFICIENCY: 23.3%
* RECOVERY: 78.59%
* TRACER FWHM (kev): 29.52

* ROI TYPE: STANDARD

* CONFIDENCE LEVEL: 4.65

* LLD CONSTANT: : 2.71

* _EFF CAL DATE: 3-DEC-1999 06:59

°

'_k***************-**************************************************************

ll'UCLIDE
- lU- 238

§‘U-239
U242

ENERGY NET

AREA
5487.1 0.20
5147.7 1.20

4890.7 2267.40

NUCLIDE ACTIVITY SUMMARY

BKG . %ABN
0.80 99.9
2.80 99.9
1.60 100.4

ACTIVITY TPU/ERROR MDC CRIT LEVEL

dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

2.496E-02 2.868E-01 8.573E-01 5.977E-01

-1.497E-01 5.648E-01 1.309E+00 8.237E-01

2.816E+02 1.386E+01 1.067E+00 7.017E-01

. '******************************************************************************

*kk RECOUNT SAMPLE CL > 0.067 ***
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Spectrum : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]15-99126526%$263935_PU.CNF; 2

Title i 039
Sample Title:

Start Time: 8-DEC-1999 09:53: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.86215E+03

Real Time : 0 22:13:27.00 Sample ID : 263935 Energy Slope : 3.45693E+00
Live Time : 0 22:13:27.00 Sample Type: PU Energy Quad : 0.00000E+00
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B S ALPHA SPECTROSCOPY REPORT
' 10-DEC-1999 10:08:22 (thT!ON “

141

<= *******************************************************************************

pectral File:

ND_AMS_ARCHIVE_S:S_99126526$263936_PU.CNF

******************************************************************************

ATCH ID:
AMPLE DATE:
AMPLE TITLE:

99126526
29-NOV-1999 00:00

" ACQ DATE: 8-DEC-1999 09:53
LAPSED LIVE TIME: 80003.
RACER ID: PU242 82-76-1

. LAMBDA VALUE: 100.
ORRECTED TRACER DPM: 9.235
AMPLE MATRIX: MISC

NERGY CAL DATE:
i BKG FILENAME:

3-DEC-1999 07:00
B_040_3DEC99

* % ok # o # # ok # * * o %

SAMPLE ID: . 263936
ALIQUOT:" 4.530E-02 SA
DETECTOR NUMBER: 040
AVERAGE EFFICIENCY: 23.9%
RECOVERY: 59.96%
TRACER FWHM (kev) : 25.57
ROI TYPE: STANDARD
CONFIDENCE LEVEL: 4.65
- LLD CONSTANT: 2.71

EFF CAL DATE: 3-DEC-1999 07:00

kdkkdkhhkkhkhhkhhkhhhkhhkhhhhhhhhdhhbhhhhdhhbbbhbhhhdddddbrhbhrbhbbbdkhbbrdhbdhbhhrhhhk

lrchIDE ENERGY

ACTIVITY TPU/ERROR

NUCLIDE ACTIVITY SUMMARY

_ey

NET BKG $%ABN MDC CRIT LEVEL
. . AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
'AILU-238' 5487.1 0.40 1.60 99.9 4.634E-02 3.765E-01 9.952E-01 6.546E-61
: 5147.7 -0.60 1.60 99.9 -6.950E-02 2.967E-01 9.952E-01 6.546E-01
4890.7 1768.80 1.20 100.4 2.039E+02 1.102E+01 8.994E-01 6.059E-01

khkdkhkhhhhkhhhhhhkdkhdkhhhhhhhhhhhkdhkhhhkhkhkhrdhdhdhdhhhdhdhdbhhhbhhhhkdhbhbhkhbhkhrhdbhdhrdbhhhhhbddbddh
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*** RECOUNT SAMPLE CL > 0.067 ***
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Spectrum =
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Sample Title:

Start Time:
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Sample ID :
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A

WASTREN

Raie |

ATCH ID: 99126526

AMPLE DATE: 29 NOV-1999 00:00

AMPLE TITLE:

CQ DATE: 8-DEC-1999 09:53

LAPSED LIVE TIME: 80006.

RACER ID: PU242 82-76-1
_ LAMBDA VALUE: 100.
| ORRECTED TRACER DPM: 9.235
.. JBAMPLE MATRIX: MISC

"ENERGY CAIL DATE:
T BKG FILENAME :

3-DEC-1999 07:05
B_041_3DEC99

*

* % % ok # * * ¥ * * *

*

. EFF CAL DATE:

-- GRAND JUNCTION, CO
I ALPHA SPECTROSCOPY REPORT

10-DEC-1999- 10:08:38 (DECT'ON "\

- *******************************************************************************

pectral File: ND_AMS ARCHIVE_S:S_99126526$263937_PU.CNF

******************************************************************************

143

SAMPLE ID: 263937
ALIQUOT: 3.890E-02 SA
DETECTOR NUMBER: 041
AVERAGE EFFICIENCY: 23.1%
RECOVERY : 84.13%
TRACER FWHM (kev): 30.47
ROI TYPE: STANDARD
CONFIDENCE LEVEL: 4.65
LLD CONSTANT: - 2.71

3-DEC-1999 07:05

hhkhhkhkhkhkhkhkhkhhhkhkhkdhkhkhkhkhkhkhkhhhkhkhkhhhhkhhhkhkhhkhhkhkhhkhhhkhkhhbhhhdhhhhrhhrhbhbdhhhhbhbrdhhhhkhrdhhdhdhd

' !UCLIDE ENERGY

ACTIVITY TPU/ERROR

NUCLIDE ACTIVITY SUMMARY

'v#‘d’ﬁl'i

MDC CRIT LEVEL
dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
5.966E-02 2.142E-01 5.618E-01 4.156E-01
1.988E-01 4.358E-01 9.233E-01 5.963E-01
2.374E+02 1.14SE+01 7.720E-01 5.201E-01"

******************************************************************************

NET BKG $%ABN
= AREA
*‘“IU-238 5487.1 0.60 0.40 99.9
" @U-239 5147.7 2.00 2.00 99.9
”10242 4890.7 2399.80 1.20 100.4
1

*** RECOUNT SAMPLE CL > 0.067 ***
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Spectrum
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Sample Title:

Start Time: 8-DEC-1999 09:53: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83753E+03
: 0 22:13:26.00 Sample ID : 263937 Energy Slope : 3.45395E+00
Live Time : 0 22:13:26.00 Sample Type: PU Energy Quad : 0.00000E+00
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z : . ALPHA SPECTROSCOPY REPORb:bI |ON "y 145 -
l : | 10-DEC-1999 10:09:30 | '

W]

. *******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_99126526$263938_PU.CNF

******************************************************************************

- *
ATCH ID: 99126526 * SAMPLE ID: ' 263938
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 6.360E-~02 SA
AMPLE TITLE: * DETECTOR NUMBER: 042
- ACQ DATE: 8-DEC-1999 (09:53 * AVERAGE EFFICIENCY: 23.6%
LAPSED LIVE TIME: 80000. * RECOVERY: 85.59%
RACER 1ID: PU242_82-76-1 * TRACER FWHM (kev): 34.56
_ LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ORRECTED TRACER DPM: 9.235 * . CONFIDENCE LEVEL: 4.65
«. JAMPLE MATRIX: MISC * - LLD CONSTANT: 2.71
‘ENERGY CAL DATE: 3-DEC-1999 07:08 * EFF CAL DATE: 3-DEC-1999 07:08
= BKG FILENAME: B _042_3DEC99 *
: x

hkkhhkhdkkhhddkhkdkhdkhhhhddhhhhhddhkhkhhhhdkhhhhdhhhhhhdhdhhhhdhbhkhhhrhhhhhhhhhhhhhhhdk

- NUCLIDE ACTIVITY SUMMARY

ll'UCLIDE ENERGY NET BKG $%ABN ACTIVITY - TPU/ERROR MDC CRIT LEVEL
| AREA dpm/ SA 2-SIGMA  dpm/ SA dpm/ sa

"'-"Q’IU-238 5487.1 -0.20 1.20 99.9 -1.170E-02 1.424E-01 4.565E-01 3.07SE-01

-ﬁ‘U-239 5147.7  3.00 0.00 99.9 1.755E-01 2.029E-01 1.585E-01 1.585E-01

U242 4890.7 2494.80 1.20 100.4 1.452E+02 6.903E+00 4.542E-01 3.060E-01

dekdkdhkdhdhkdkhdhkdhhkddrddhddkddddhkdhdhhdkdhhhhdhhhhdhhhkhhhhhkhhhhhhhhhhrhhhdhdkhhhkdhkhkhhkd

*** POSITIVE ***
** RECOUNT SAMPLE CL > 0.067 **%*
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Sample Title:
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Sample Time: 29-NOV-1999 00: 00
Sample ID :
Sample Type:
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: WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.S]1S5_.99126526$263938_PU.CNF; 2

Energy Offset: 3.83215E+03
Energy Slope : 3.43781E+00
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Energy Quad : 0.00000E+00 .

PU

............................................................

--------------------------------------------------------------

4500

) /.
: m
T S N O S S S -]
: - —
: : (-,
: : =
.1, e b PR ) ) i e a1
6500 7000

5500 6000

Energy (kev)




rr .
N WASTREN -- GRAND JUNCTION, CO =
‘l ALPHA SPECTROSCOPY REPORT 147

10-DEC-1999 10:20:05 (SECTION I

- *******************************************************************************

pectral File: ND_AMS_ARCHIVE_S:S_99126526$263939 PU.CNF

******************************************************************************

[ ]
ATCH ID: 99126526 * SAMPLE ID: 263939
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4.610E-02 SA
AMPLE TITLE: * DETECTOR NUMBER: 043
CQ DATE: 8-DEC-1999 09:54 * AVERAGE EFFICIENCY: 23.1%
LAPSED LIVE TIME: 80008. * RECOVERY : : 74.33%
RACER ID: PU242_82-76-1 * TRACER FWHM (kev): 30.61
~ LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ORRECTED. TRACER DPM: 9.235 J CONFIDENCE LEVEL: 4.65
: #AMPLE MATRIX: MISC * LLD CONSTANT: 2.71
"ENERGY CAL DATE: 3-DEC-1999 07:10 * EFF CAL DATE: 3-DEC-1999 07:10
« BKG FILENAME: B_043_3DEC99 * :
- . A *
‘*************v*****************************************************************
- !‘U NUCLIDE ACTIVITY SUMMARY
" NUCLIDE ENERGY NET BKG $ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL :
o AREA dpm/ . SA 2-SIGMA dpm/ . SA dpm/ 53
'5‘IU-'238 5487.1 0.60 0.40 99.9 5.688E-02 2.043E-01 5.357E-01 3.963E-01
iI!U-239 5147.7 0.20 2.80 99.9 1.893E-02 3.848E-01 9.944E-01 6.257E-01
U242 4890.7 2124.00 2.00 100.4 2.003E+02 1.010E+01 8.759E-01 5.657E-01 -

L2 222X SRR X2 R R 2R i2 s 2 22 2R ARt X2 2 2 X2 22X 2 2 22X 2 2 XXX X2 X X X 2

>

_ **%* RECOUNT SAMPLE CL > 0.067 **%*
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Spectrum  : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]S_99126526$263939_PU.CNF; 1

Title 1 043 :

Sample Title: .

Start Time: 8-DEC-1999 09:54: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.83028E+03
Real Time : 0 22:13:28.00 Sample ID : 263939 Energy Slope 3.46730E+00
Live Time : 0 22:13:28.00 Sample Type: PU Energy Quad ~0.00000E+00
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s WASTREN -- GRAND JUNCTION, CO

: . _ALPHA SPECTROSCOPY REPORT 149

‘:l : ‘ 10-DEC-1999 10:10:31 thTlON ”\

= **********************************************************************.*b********
pectral File: ND _AMS_ARCHIVE_S:S_991265263$263940_PU.CNF ,
******************************************************************************

%*

ATCH ID: 99126526 * SAMPLE ID: 263940
AMPLE DATE: 29-NOV-1999 00: .00 * ALIQUOT: 6.670E-02 sA
AMPLE TITLE: * DETECTOR NUMBER : 044
CQ DATE: 8-DEC-1999 09:54 * AVERAGE EFFICIENCY: 22.8%
LAPSED LIVE TIME: 80003. *  RECOVERY: 73.31%
RACER ID: PU242_82-76-1 * TRACER FWHM (kev) : 27.66

. LAMBDA VALUE: 100. *  ROI TYPE: STANDARD
ORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC *+  LLD CONSTANT: 2.71

ENERGY CAL DATE: 3-DEC-1999 07:11 *+  EFF CAL DATE: 3-DEC-1999 07:11

'iKG FILENAME : B_044_ 3DEC99 +

N . * .

i‘ '******************************************************************************’

!U NUCLIDE ACTIVITY SUMMARY

1 3 |

‘ CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL

‘" AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

| lU-238 5487.1 -0.40 0.40 99.9 -2.695E-02 5.393E-02 3.807E-01 2.816E-01

|
"T!U-239 5147.7 -0.60 1.60 99.9 -4.042E-02 1.726E-01 5.788E-01 3.807E-01

U242  4890.7 2065.60 0.40 100.4 1.385E+02 7.055E+00 3.788E-01 2.802E-01

(A XX RSS2SR a2 i X2 R 2 2 2 R i 222 XX 22X XXX X R X XX R R X R X R X R R R F R R R Y Y R R

™ ok RECOUNT SAMPLE CL > 0.067 **x*
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Spectrum : WIZARD$DKC200: [HHIGH.HLUSR.HRCHIVE.S]S_99126526$263940_PU.CNF;1

Title 1 044 ’

Sample Title:

Start Time: 8-DEC-1999 09:54: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3,82640E+03
Real Time : 0 22:13:23.00 Sample ID : 263940 Energy Slope : 3.44100E+00
Live Time : 0 22:13:23.00 Sample Type: PU : Energy Quad : 0.00000E+00
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10—DEC41999:10211:16 t)

151

s *******************************************************************************

pectral File:

SATCH ID: 99126526

AMPLE DATE: 29-NOV-1999 00:00
AMPLE TITLE:

- ACQ DATE: 8-DEC-1999 09:54

lki.PSED LIVE TIME: 80005.

: CER ID: PU242_82-76-1

LAMBDA VALUE: ' 100.

ORRECTED TRACER DPM: 9.235

AMPLE MATRIX : MISC

NERGY CAL DATE: 3-DEC-1999 07:13

% BKG FILENAME:

B_045_3DEC99

ND_AMS_ARCHIVE_S:S_99126526$263941_PU.CNF

******************************************************************************

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FWHM (kev):
ROI TYPE:
- CONFIDENCE LEVEL:
LLD CONSTANT:
"'EFF CAL DATE:

3.760E-02

* ok ok % ok % ok Ok % F *

*

263941
SA
045
23.5%
79.09%
28.82
MANUAL
4.65
2.71

3-DEC-1999 07:13

,*********************************i."********************************************

"UCLIDE ENERGY

NET BKG %ABN
AREA
'U-238 5487.1 0.20 0.80 99.9
U-239 5147.7 0.40 1.60 99.9
) !U242 4890.7 2299.60 0.40 100.4

it

**% RECOUNT SAMPLE CL > 0.067

5202

* &k k

NUCLIDE ACTIVITY SUMMARY

AéTIVITY TPU/ERROR MDC CRIT LEVEL
dpm/ SA 2-SIGMA dpm/ SA dpm/
2,147E-02 2.467E-01 7.373E-01 §5.141E-01
4 ,293E-02 3.488E-01 9.223E-01 6.066E-01
2;456E+02 1.200E+01 6.036E-01 4.465E-01

. I********'*******************************_***************************************
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Spectrum :
Title
Sample Title: -
Start Time:
Real Time :
Live Time :
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WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.S]1S_99126526$2639441_PU.CNF; 1
: 045 -

29-NOV-1999 00:00 Energy Offset: 3.82089E+03
263941 Energy Slope : 3.45370E+00
PU Energy Quad : 0.00000E+00

8-DEC-1999 09:54: Sample Time:
0 22:13:25.00 Sample ID
0 22:13:25.00 Sample Type:
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. , WASTREN -- GRAND JUNCTION, CO g
T | , ' ‘ ALPHA SPECTROSCOPY REPQRDtCT'ON "\ 153 ,
j' o 10-DEC-1999 10:11:44 °
1‘*******************************************************************************

pectral File: ND_AMS_ARCHIVE_ S:S_99126526$263942_PU.CNF

******************************************************************************

*
ATCH ID: 99126526 * SAMPLE 1ID: 263942
AMPLE DATE: 29-NOV-1999 00:00 * - ALIQUOT: 3.730E-02 SA
AMPLE TITLE: * DETECTOR NUMBER: - 046
CQ DATE: 8-DEC-1999 09:54 * AVERAGE EFFICIENCY: 23.6%
LAPSED LIVE TIME: 80006. * - RECOVERY: 74.03%
RACER ID: PU242_ 82-76-1 * TRACER FWHM (kev): 35.56
. LAMBDA VALUE: _ 100. * ROI TYPE: , EXPANDED
" @fORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * LLD CONSTANT: 2.71
NERGY CAL DATE: 3-DEC-1999 07:14 * ° EFF CAL DATE: 3-DEC-1999 07:14
; BKG FILENAME: - B_046_3DEC99 * -
- : : *

dkdkddkhkdhhkdhdkhkhhkhkhrhkdhddhhdhhddkhhhhddddiddddddddddidddkddddkdkddddddddiddhkddkikddkhdkidid
s ’ :

IU NUCLIDE ACTIVITY SUMMARY
WUCLIDE ENERGY NET BKG %ARBN ACTIVITY TPU/ERROR MDC CRIT LEVEL 1‘
. AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

"IU-238 5487.1 -1.20 1.20 99.9 -1.380E-01 1.595E-01 8.973E-01 6.044E-01
'?12-239 5147.7 1.40 1.60 99.9 1.610E-01 4.388E-01 9.879E-01 6.497E-01 -

1242 4890.7 2164.20 0.80 100.4 2.476E+02 1.239E+01 7.858E-01 5.479E-01

SARTES e

\ 2 ZE 2 XXX XL R 2R XA RS Rt ittt Rt iR 2R X222 R 2 X 22 R X2 X R X 2 2 X 2 2 X X 3

*** RECOUNT SAMPLE CL > 0.067 **%*
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Spectrum  : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.S]1S_99126526$263942_PU.CNF; 1
Title : 046 '

Sample Title: .

Start Time: 8-DEC-1999 09:54: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82498E+03
Real Time : 0 22:13:26.00 Sample ID : 263942 Energy Slope : 3.45799E+00

Live Time : 0 22:13:26.00 Sample Type: PU Energy Quad : 0.00000E+00
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- WASTREN -- GRAND JUNCTION, CO
A ALPHA SPECTROSCOPY REPO SECT'ON "\ 15:—
M' o 10-DEC-1999 10:12:41 ! J

™ *******************************************************************************

ipectral File: ND_AMS_ARCHIVE S:S_99126526$263943_PU.CNF

******************************************************************************

e

*
\ATCH ID: 99126526 * SAMPLE 1ID: 263943
AMPLE DATE: 29 NOV-1999 00:00 * ALIQUOT: 5.230E-02 SA
SAMPLE TITLE: * ‘DETECTOR NUMBER: 047
CQ DATE: . 8-DEC-1999 09:54 * AVERAGE EFFICIENCY: 23.3%
LAPSED LIVE TIME: 80005. * RECOVERY: 83.11%
WRACER ID: PU242_82-76-1 * TRACER FWHM (kev) : 33.94
. LAMBDA VALUE: 100. * - ROI TYPE: STANDARD
ORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4,65
AMPLE MATRIX: MISC * . LLD CONSTANT: 2.71
NERGY CAIL. DATE: 3-DEC-1999 07:15 * EFF CAL DATE: 3-DEC-1999 07:15
% BKG FILENAME: B_047_3DEC99 * .
* .
i*********************************************************************l*********
: NUCLIDE ACTIVITY SUMMARY
!UCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
< ‘ AREA dpm/ "SA 2-SIGMA dpm/ SA dpm/ SA

)I% 238 5487.1 3.80 1.20 99.9 2.816E-01 3.472E-01 5.781E-01 3.894E-01
}}!E-239 5147.7 8.60 0.40 99.9 6.371E-01 4.497E-01 4.186E-01 3.097E-01
242 4890.7 2395.60 0.40 100.4 1.766E+02 8.511E+00 4.165E-01 3.081lE-01

: '********************************_*_*********************************************

** POSITIVE **x*
** RECOUNT SAMPLE CL > 0.067 ***
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Spectrum
Title o
Sample Title:
Start Time:
Real Time
Live Time
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WIZARD$DKC200: [AHIGH. ALUSR. ARCHIVE.S]1S_99126626%$263943_PU.CNF; 1

047

Sample Time:
Sample ID
Sample Type:

Lo odh o
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PU
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Energy Offset:
Energy Slope
Energy Quad
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10-DEC-1999 10:13:03 bECT' ” |

™= *******************************************************************************

pectral File: ND_AMS_ARCHIVE_S:S_99126526$263944_PU.CNF

******************************************************************************

*
ATCH ID: 99126526 * SAMPLE ID: 263944
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.240E-02 sa
SAMPLE TITLE: * 'DETECTOR NUMBER: 048

= ACQ DATE:’ 8-DEC-1999 09:55 * AVERAGE EFFICIENCY: 22.7%
LAPSED LIVE TIME: 80003. * RECOVERY: 65.75%
RACER ID: PU242_82-76-1 * - TRACER FWHM (kev): 30.15

_. LAMBDA VALUE: 100. * - ROI TYPE: STANDARD
-ORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65
AMPLE MATRIX: MISC * LLD CONSTANT: 2.71
{NERGY CAL DATE: 3-DEC-1999 07:17 * EFF CAL DATE: 3-DEC-1999 07:17

7 BKG FILENAME: B_048_3DEC99 *

) _ *

*******************"k.i****************'*'*******************************‘**.********

m . NUCLIDE ACTIVITY SUMMARY |
l"UCLIDE ENERGY NET BKG $ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL

py . AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ sa
.‘l‘U-2'38 5487.1 1.60 0.40 99.9 2.482E-01 4.562E-01 8.763E-01 6.483E-01

f‘U—239 5147.7 -0.20 1.20 99.9 -3.102E-02 3.773E-01 1.210E+00 8.152E-01 -
®u242  4890.7 1847.20 0.80 100.4 2.850E+02 1.514E+01 1.060E+00 7.391E-01

..|****************************************************************************** ‘

.. *** RECOUNT SAMPLE CL > 0.067 *%x*
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Spectrum : WIZARD$DKC200: [AHIGH.ALUSR. ARCHIVE.S]1S_99126526$263944_PU.CNF; 1
Title : 048 ' '

Sample Title: :

Start Time: 8-DEC-1999 09:55: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82185E+03
Real Time : 0 22:13:23.00 Sample ID : 263944 Energy Slope : 3.45055E+00
Live Time : 0 22:13:23.00 Sample Type: PU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT |
10-DEC-1999 10:06:44

SECTION P 159

- *******************************************************************************

pectral File:

ND_AMS ARCHIVE_S:S_99126526$263931D_ PU.CNF

******************************************************************************

*
ATCH ID: 99126526 *  SAMPLE ID: 263931D
AMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 6.310E-02 SA
AMPLE TITLE: *-  DETECTOR NUMBER: 033
- ACQ DATE: 9-DEC-1999 09:47 * AVERAGE EFFICIENCY: 26.7%
.LAPSED LIVE TIME: 80007. * RECOVERY : 83.90%
RACER ID: . PU242_82-76-1 ¥  TRACER FWHM (kev): 34.55
_ LAMBDA VALUE: 100. * ROI TYPE: STANDARD
ORRECTED TRACER DPM: 9.235 * CONFIDENCE LEVEL: 4.65
.. JIAMPLE MATRIX: MISC * 'LLD CONSTANT: 2.71
SNERGY CAL DATE: 3-DEC-1999 06:50 * EFF CAL DATE: 3-DEC-1999 06:50
= BKG FILENAME: - B_033_3DEC99 * - :
*

****_*****************************************.****** *******************.****

QUCLIDE ENERGY

NET
ke : AREA
"&"IU-238 5487.1 2.20

5147.7 4.40

B ‘U-239
RS
U242  4890.7 2768.40

P
:

22

. *** RECOUNT SAMPLE CL > 0.067

NUCLIDE ACTIVITY SUMMARY

BKG $ABN ACTIVITY TPU/ERROR

dpm/ SA 2-SIGMA
0.80 99.9 1.169E-01 1.938E-01
1.60 99.9 2.338E-01 2.741E-01
1.60 100.4 1.464E+02 6.681E+00

%* % %

"H‘!" .

MDC
dpm/

3.650E-01 2.545E-01

CRIT LEVEL
SA dpm/ SA

,4.565E-01 3.002E-01

4.542E-01 2.987E-01
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Spectrum
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: WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.S]S.99126526%$263931D_PU.CNF; 3
¢ 033

Sample Title:

Start

Time:

Real Time :
Live Time :

200
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9-DEC-1999 09:47: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82871E+03
0 22:13:27.00 - Sample ID : 263931D Energy Slope : 3.45977E+00
0 22:13:27.00 Sample Type: PU Energy Quad 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT ON " 3
10-DEC-1999 :10:06:06 QELTI 161

e

*******************************************************************************

]Spectral File: ND_AMS ARCHIVE_C:C_99126526SLCSWR33_PU.CNF

*******************************************************************************

*

“@BATCH ID: : 99126526 * SAMPLE 1ID: LCSWR33
SAMPLE DATE: 1-JAN-1987 00:00 * ALIQUOT: 2.500E-01 mL
SAMPLE TITLE: * DETECTOR NUMBER: o 034

-adCQ DATE: 9-DEC-1999 09:47 * AVERAGE EFFICIENCY: 22.1%
ELAPSED LIVE TIME: 80006. LV RECOVERY: . 72.03%
TRACER ID: ' PU242_82-76-1 * TRACER FWHM (kev): ' 27.93

_ LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: - 9.235 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: ' MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:51 * EFF CAL DATE: 3-DEC-1999 06:51
BKG FILENAME' B_034_3DEC99 *

S %

*******************************************************************************

—l . NUCLIDE ACTIVITY SUMMARY _
NUCLIDE ENERGY - NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA pCi/ mL .2-SIGMA pCi/ mL pCi/ mL

?%IPU—238 5487.1 1120.20 0.80 99.9 1.053E+01 8.771E-01 5.831E-02 4.065E-02
IPU 239 514771212 60 2.40 99.9 1.030E+01 8.409E-01 8.415E-02 5.358E-02

PU242 4890.7 1970.20 2.80 100.4 1.664E+01 B8.643E-01 8.860E-02 5.575E-02

ll*********************************:_**********************************************

_. **% POSITIVE ***
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Spectrum i WIZARD$DKC200: [AHIGH. ALUSR.ARCHIVE.C]C_.99126526$LCSWR33_PU.CNF; 3

Title i 034 ' '

Sample Title: .

| Start Time: 9-DEC-1999 09:47: Sample Time: 1-JAN-1987 00:00: Energy Offset: 3.82875E+03
b Real Time : 0 22:13:26.00 Sample ID : LCSWR33 Energy Slope : 3.46609E+00
Live Time : 0 22:13:26.00 Sample Type: PU ‘ Energy Quad : 0.00000E+00
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o Sample Preparation and Analysis Log

"I Sample Type: Various Solids

99 1 26647

99126648

s
12/157%9

“rarse U3t 47 faleiad
2 A.,.f:,...;.;.; : ol e ) ¥ e g iy ‘» 3
. 12/18/89 0.100 |3.758E+05 9.24 4.16
12/15/92 | 0.100 7380 11.27 5.08
Aliquot Comments/ Sample Detector Tare Sample & |Total Sample
-] Regq |Sample!D| # Size Analysis Aliquot Number | Weight(s) |Container(g) | Size (g) |
PB 1 1 SA|Pu, Am <4/
16848 263922 2 0500 G | Am 0.0460 —_— 14.561 25.425 10.864
.| 16848 263923 3 0.500 G Am 0.0420 — 14.565 | 26.476 11.911
‘|16848 | 263924 4 0.500 G 0.0320 — 14.692 | 30.302 | 15.610
at--el 16848 | 263922D | 5 0.500 G | Am 7%- SE -0.0460 <2 14.561 | 25425 | 10.864
LCSWR33]| 6 0.250 mL|Pu, Am arete - ¢3 -
= 263930 7 0.500 G [Pu P
st 8
10
. 11
12
| 13
; 14
' 1
16
17
. 18
19
20
I 21
- 22
) 23
: 24
l 25
26
27
r 28
29
30
omments and Actual conditions:
tart date: /2//4/99 e Tt
-Automauc pipets calibrated in accord with QC-6 on balance # /8 Q% ‘
ce# B used for weights of samples and their ahquots
ple ahquot is the fraction of the total sample taken for analysis S - (00 ﬁ‘
( a\a/olﬁ"\ ‘«/4

i
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. BATCH 1ID:
-~ SAMPLE DATE:

WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT

20-DEC-1999 06:18:46 ‘.}:b} ‘UN “

164

&i-

*******************************************************************************

Spectral File:

ND_AMS_ARCHIVE R:R_99126648S$PB_PU.CNF

O S 2 s s R R Y 222 R 2 2 Y 2 R I s IS l

99126648
29-NOV-1999 00:00
SAMPLE TITLE:

- ACQ DATE: 16-DEC-1999 15:04
ELAPSED LIVE TIME: 80004.
TRACER ID: PU242_ 82-76-1
LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 9.235
SAMPLE MATRIX: MISC

3-DEC-1999 07:05
B_041_3DEC99

ENERGY CAL DATE:
BKG FILENAME:

*
° SAMPLE ID: PB

* ALIQUOT: 1.000E+00 SA

* DETECTOR NUMBER: 041

* AVERAGE EFFICIENCY: 23.1%
* RECOVERY: 79.36%
* TRACER FWHM (kev) 29.08

* ROI TYPE: STANDARD

* CONFIDENCE LEVEL: 4.65

* . LLD CONSTANT: 2.71

* EFF CAL DATE: 3-DEC-1999 07:05

* A .

*

khhkhkdkhhkhkhkhkhkkhkhkhhhhkhkhkhhhhhhhhkhhkhkhhhhhhhhkdkhhhkhhhhhhhkhkhkkhhhhkhkdhhkhkhhhkhhkhkhkhkdhkhhhhkhkhdhh

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $ABN AéTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ SA
PU-238 5487.1 0.60 0.40 99.9 2.461E-03 8.836E-03 2.317E-02 1.714E-02
"~ PU-239 5147.7 1.00 2.00 99.9 4.099E-03 1.599E-02 3.807E-02 2.459E-02
| PU242 4890.7 2263.80 1.20 100.4 9.235E+00 4.550E-01 3.184E-02 2.145E-02

(€N
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Spectrum : WIZARD$DKC200: [AHIGH.ALUSR.ARCHIVE.R]JR_.99126648¢$PB_PU.CNF; 1

Title i 041 : .

Sample Title: .

Start Time: 16-DEC-1999 15:04 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3,.83753E+03

" Real Time : 0 22:13:24.00 Sample ID : PB Energy Slope : 3.45395E+00
Live Time : 0 22:13:24,00 Sample Type: PU Energy Quad : 0.00000E+00
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20-DEC-1999- 06:19:17

***************************************{***************************************

. WASTREN -- GRAND JUNCTION, CO -
" ALPHA SPECTROSCOPY REPORT | t(lT'ON "‘ 66 .
Spectral File: ND_AMS ARCHIVE S:S_99126648$263830_PU.CNF l

: *******************************************************************************

*
BATCH ID: 99126648 * SAMPLE ID: 263830
SAMPLE DATE: ° 29 NOV-1999 00:00 * ALIQUOT: 5.000E-01 g l
SAMPLE TITLE: * DETECTOR NUMBER: 044
ACQ DATE: 16-DEC~1999 15:04 * AVERAGE EFFICIENCY: 22.8%

- ELAPSED LIVE TIME: 80005. * RECOVERY: 77.60%
TRACER ID: PU242 82-76-1 * TRACER FWHM (kev): 29.92
LAMBDA VALUE: 100. e ROI TYPE: STANDARD
CORRECTED TRACER DPM: 9.235 * : CONFIDENCE LEVEL: 4.65

.. SAMPLE MATRIX: MiISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 07:11 * EFF CAL DATE: 3-DEC-1999 07:11
BKG FILENAME: B _044_3DECS9 *

; *

“H

‘ khhkkhhhhhhhdhhhdhhkhhhhkhhhhhhhhhhdhhhdhhkhhhkhhhkhhhhhkhhhhhhhhhdhhhhhbrhhhhbdddkhkdbkhkhdbdkdk
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wdvd

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN AéTIVITY TPU/ERROR MDC CRIT LEVEL
AREA pCi/ g 2-SIGMA pCi/ g pCi/ g

PU-238 5487.1 5.60 0.40 99.9 2.142E-02 1.903E-02 2.161E-02 1.599E-02
PU-239 5147.7 543.40 1.60 99.9 2.078E+00 2.133E-01 3.286E-02 2.161E-02
PU242 4890.7 2186.60 0.40 100.4 8.320E+00 4.151E-01 2.150E-02 1.591E-02

*******************************************************************************

**% POSITIVE ***
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Spectrum : WIZARD$DKC200: [RHIGH. ALUSR.ARCHIVE, S]S 99126648%263830_PU.CNF: 1
Title : 044

Sample Title: : '
Start Time: 16-DEC-1999 15:04 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.82640E+03

Real Time : 0 22:13:25.,00 . Sample ID : 263830 Energy Slope : 3.44100E+00
Live Time : 0 22:13:25.00 Sample Type: PU ' Energy Quad : 0.00000E+00 .
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- BKG FILENAME:

WASTREN

-- GRAND JUNCTION, CO -4

"ALPHA SPECTROSCOPY REPORT = . E
20-DEC-1999 06:14:35 CTQC;N "\ 163 I
******************************************************************************* ’

Spectral File: ND_AMS ARCHIVE C:C_99126648SLCSWR33_PU.CNF ' l

*******************************************************************************

99126648
1-JAN-1987 00:00

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:

ACQ DATE: 16-DEC-1999 15:04
ELAPSED LIVE TIME: 80005.
TRACER 1ID: PU242_82-76-1
LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 9.235
SAMPLE MATRIX: MISC .

3-DEC-1999 07:10
B_043_3DEC99

ENERGY CAL DATE:

* % % o % * * X A % ¥

*

*

SAMPLE ID: LCSWR33
ALIQUOT: . 2.500E-01 mL .
DETECTOR NUMBER: 043
AVERAGE EFFICIENCY: 23.1%
RECOVERY : 74.67% '
TRACER FWHM (kev) : 29.72

ROI TYPE: STANDARD _
CONFIDENCE LEVEL: 4.65

LLD CONSTANT: 2.71 .

EFF CAL DATE: 3-DEC-1999 07:10

**************************************i:**************************************** l

NUCLIDE ACTIVITY SUMMARY

. NUCLIDE ENERGY  NET BKG %ABN

' AREA '

“ pU-238 5487.1 '1215.00 0.00 99.9

 PU-239 5147.7 1456.60 2.40 99.9
4890.7 2133.80 1.20 100.4

pPU242

Ty Y 2SS SRR RS2 2222 X222 X222 X R RS2SR 2 22 X222 X 2 ' .
|

*** POSITIVE ***

340

CRIT LEVEL

8.370E-01

ACTIVITY TPU/ERROR MDC

pCi/ mL 2-SIGMA pCi/ mL pCi/  mL
1.055E+01 8.489E-01 2.124E-02 2.124E-02 '
1.142E+01 8.799E-01 7.770E-02 4.947E-02 l
1.664E+01 6.086E-02 4.099E-02

.. ‘ ) .
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:4 Sarhple Preparatibn and Analysis Log
... Sample Type: Various Solids | '

‘SECTION !

170 -

ethod  {Isotope; JChemis
Am-241 .
| Rc-10 Ro6 [Pu-239/240 Pu-238 99126523 @paﬁm
' U-238, U235, U234 99126524 s
and p- )
. RC-19R08| /s 99120524 _»r%/ Z /i foa
_[Tracers (intemal Standards) | _ _
otop Cond pC/mL) @ RD: jAligiotm y(dpm)Activity(ps
U-232 178-06-3 {50.81[12/15/92 | 0.100 | 72 10.57 4.76
_|Am-243 82-76-2_|50.80]12/15/92 | 0.100 7380] 11.27] . 5.08
T Pu-242 82-76-1 [41.60{12/18/89 | 0.100 [3.758E+05 9.24 4.16
R
I Aliquot Comments/ Sample Detector Tare Sample & |Total Sample
Req |[SampleiD| # Size Analysis Aliguot Number . | Weight(g) |Container(g) | Size(g) |
PB 1 1 SA ‘ = L
16848 263829 2 0.500 G 5
- 16848 263830 3 0.500 G "
“: 16848 263831 4 0.500 G IS
16848 263832 5 0.500 G_ 17
16848 263921 6 0.500 G 0.0393 8 14.704 | 27413 | 12.709
- 16848 263922 7 0.500 G 0.0460 - X1 14.561 | 25.425 | 10.864
"1 16848 263923 8 0.500 G 0.0420 a2 14.565 | 26.476 | 11.911
- 16848 263924 9 0.500 G 0.0320 as 14.692 | 30.302 | 15.610
.1 16848 263925 |10 0.500 G 0.0305 a7 14.552 | 30.939 | 16.387
=1 16848 263926 |11 0.500 G 0.0494 28 14.543 | 24.660 | 10.117
16848 263927 |12 0.500 G 0.0550 30 14.559 | 23.646 9.087
= 16848 | 263928 (13 0.500 G 0.0353  [ZV%% + | 14.696 | 26.843 | 14.147
%, 16848 263929 |14 0.500 G 0.0285 32 14467 | 32.032 | 17.565
16848 263930 |15 0.500 G 3.-{ 0.0488 4 14.458 | 24.708 | 10.250
7716848 | 263921D | 16 0.500 G - 0.0393 5 14.704 | 27.413 | 12.709
1 LCSWR1, LCSWR33| 17 0.250 mL 14
18
19
20
21
22
23
2 24| .
25}
B 26
27
28
29
A 30
| Comments and Actual conditions:
_| -Start date: /2/1/99
*7] -Automatic pipets calibraled in accord with QC-6 on balance #__ /¥ .
| -Balance #__8 _ used for weights of samples and their aliquots CleDe
-Sample aliquot is the fraction of the total sample taken for analysis Va4 :’ﬂ"
Qud
. S :
_Nalsle
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l**************************************************

WASTREN -- GRAND JUNCTION, CO

l ALPHA SPECTROSCOPY REPORT

13-DEC-1999 13:03:21 EC éQN "‘ 174
i |
* % * %

dhkdkdkdkkik

ectral File: ND AMS ARCHIVE R:R_99126524$PB UU.CNF

*****************************************************************************

*
TCH ID: 99126524 * SAMPLE ID: PB
PLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 1.000E+00 SA
“SAMPLE TITLE: » * DETECTOR NUMBER: _ " 004
Q DATE: 7-DEC-1999 10:01 * . AVERAGE EFFICIENCY: 25.5%
’gﬁpsm LIVE TIME: 80005. * RECOVERY : 80.94%
“TRACER ID: U232-178-06-3 * TRACER FWHM (kev) : 71.21
. DA VALUE: 100. * ROI TYPE: MANUAL
iEREECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65
_ PLE MATRIX: ' MISC * LLD CONSTANT: 2.71
"ENERGY CAL DATE: 3-DEC-1999 06:15 * EFF CAL DATE:  3-DEC-1999 06:15
]G FILENAME: B_004 3DEC99 *
. . N
***************************************************************************jk*
l NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY NET BKG- %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
'I L. AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

232 5302.5 2908.00 6.00 99.8 1.057E+01 4.750E-01 5.124E-02 3.054E-02

234 4761.5 ©4.00 2.00 99.8 1.454E-02 1.897E-02 3.375E-02 - 2.180E-02

- U-235 4385.5 -2.20 5.20 80.9 -9.864E-03 2.021E-02 ~5.969E-02 3.592E-02

4I238 4184 .4 4.00 4.00 100.2 1.447E-02 2.243E-02 4.346E-02 2.663E-02
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343 g -

dc de de ke do ke de ke ke de ke kK

PR

Sy
fen
ot
o
“4z
oo
an’
B3
s




N
E; (A®>) ABusugz
oocos 0002 0009
v ! L O ‘.r oY ) -v-w! W 1vv‘-v1

‘.
}

.............................

.....................................................
.

00+300000°0
00+3562¥S5°S ¢
€0+382027 '€

Z2dNJ'NN~8d$+2992T766 A [d 'IAIHIYY '¥SNTU 'BHATY] 0022304 0YBZIM

penpy ABuaaul
adotg A8u4au3
11963430 ABusul

s

00:00 666T-AON-62

o
T

il

........................................... 00T

s3UnoY

00¢

.
4 s & e s e e s e ® s s e s w2 a4 s % s e & s s 2 & s s o o ¢ o ceuf

00°'GZ:€T:22 0 : BWTL BATT
00°'SZ:€T:22 0 @ SWI]l Teay
:30:0T 6667T-230-/ :SWI]l 34e3g
:9T3T1 aTdwesg

nn :8dA] stdweg
@d : QI @1dweg
!8wT] 8rdweg

p00 o131l
: anqoadg
ol e Bt DR I e B - B S B i R

8
i

kS
¥




WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT . KL} =3
13-DEC-1999 13:03:45 3= L}}} é i! ‘
hhkhkdkhkdhkhkhdhkhhbhkhhhdhhddkdbhhhhbhbhbbhbhrhkbhhbhbdbdhthhdhhbhhbdhbddbhhhhhbhbhbhdhhhhbdhddkdhdhdddkddhiikii

Spectral File: ND_AMS ARCHIVE_S:S_99126524$263829_UU.CNF

g Y R R R S X 2 23 2 R 22 2222232 2222222 2 R I I I T I I TS
*

BATCH ID: 99126524

* SAMPLE ID: 263829
| SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 5.000E-01 g
SAMPLE TITLE: * DETECTOR NUMBER: o 005
ACQ DATE: 7-DEC-1999 10:01 * AVERAGE EFFICIENCY: 24 .8%
ELAPSED LIVE TIME: ' 80008. * RECOVERY: : . 61.27%
TRACER ID: U232-178-06-3 * TRACER FWHM (kev): 52.25
" LAMBDA VALUE: 100. * ROI TYPE: ' MANUAL
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:17 * EFF CAL DATE: 3-DEC-1999 06:17
*

BKG FILENAME: B_005_3DECS9

»

T dkkkkkhkkhkkkhkhhkhkhkhhhhkhhhkhhhhkhkhkdkhkhkkhhhhdkhkdhdhkhhkhdhhkhrdbhrhdhhhhhhhhrhhhrhhkhrdhhkhbhhkhrhk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR - MDC CRIT LEVEL
AREA pCi/. g 2-SIGMA pCi/ g pCi/ g
U232 5302.5 2135.00 6.00 99.8 9.523E+00 4.784E-01 6.288E-02 3.748E-02

U-234 4761.5 81.00 4.00 99.8 3.612E-01 8.545E-02 5.356E-02 3.282E-02
U-235 4385.5 7.40 3.60 80.9 4.071E-02 3.887E-02 6.344E-02 3.918Ef02‘
U 238 4184.4 107.80 3.20 100.2 4.786E-01 9.787E-02 4. 897E-O2 3.050E-02

*******************************************************************************

| *#%% POSITIVE ***
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Spectrum :
Title :
Sample Title:
Start Time: 7-DEC-1999 10:01:
Real Time : 0 22:13:28.00
Live Time : 0 22:13:28.00

005

Sample ID

150
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Sample Time:

Sample Type:

----------------------------------------------------------------
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT .
13-DEC-1999 13:04:09 “‘“k,é (}%Qii

~r3
: 140
LA A2 Z TR Y RS EER R AR RS Z AR E X2 R2 222222 XXX XX TR ETEELEEEREEREEREETEETETEEEEEEEEEE LR

Spectral File: ND_AMS ARCHIVE S:S_99126524$263830_UU.CNF

*******************************************************************************

V..

* 1
!...

. [ ] .
- BATCH ID: : 99126524 * SAMPLE ID: 263830
‘# SAMPLE DATE: - 29-NOV-1999 00:00 * ALIQUOT: 5.000E-01 g
¥ SAMPLE TITLE: ' * DETECTOR NUMBER: 014
‘s ACQ DATE: . 7-DEC-1999 10:02 * AVERAGE EFFICIENCY: 26.1%
' ELAPSED LIVE TIME: 80002. * RECOVERY: ' 77.20%
:&8 TRACER ID: , U232-178-06-3 * TRACER FWHM (kev): 69.23
¢ LAMBDA VALUE: 100. * ROI TYPE: MANUAL
- CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65
~% SAMPLE MATRIX: MISC % . LLD CONSTANT: 2.71
i ENERGY CAL DATE: 3-DEC-1999 06:21 * EFF CAL DATE: 3-DEC-1999 06:21
! BKG FILENAME: B_014_3DECS9 *
H * * "
= L L e T

NUCLIDE ACTIVITY SUMMARY

N e
.
%

; NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
l AREA - pCi/ g 2-SIGMA pCi/ g pCi/ g
f“ U232 5302.5 2837.40 19.60 99.8 9.523E+00 4.322E-01 7.817E-02 4.363E-02

U-234 4761.5 363.00 10.00 99.8 1.218E+00 1.448E-01 ©5.843E-02 3.376E-02

(-

U-235 4385.5 11.40 7.60 80.9 4.719E-02 3.894E-02 6.428E-02 3.775E-02
U-238 4184.4 348.00 8.00 100.2 1.163E+00 1.403E-01 5.299E-02 3.102E-02

khkhkdhkhkkhkhkkhhhkdkhhhhhkhhkhkhhkhkhkhkhkhkhkhhhkhhdhhkhhkhkhhkhhkhhhhrhhkhkhkhhhkhkhhhkhkhhhkhkhkhkhkhhkkhkhkhkhhkhhkhkk

*%% DOSITIVE #*%+*
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| Spectrum ¢ WIZARD$DKCZ200: [RLPHQ ALUSR. ﬂRCHIVE S]S 991266243263830 uu. CNF 2.
Title - : 014 .
Sample Title: o , _
Start Time: 7-DEC-1999 10:02: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.16850E+03
Real Time : 0 22:13:22.00 Sample ID : 263830 Energy Slope : 5.62876E+00
Live Time : 0 22:13:22.00 Sample Type: UU : Energy Quad : 0.00000E+00
|
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Spectral File:

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:
ACQ DATE:
ELAPSED LIVE TIME:
TRACER ID:

LAMBDA VALUE:
CORRECTED TRACER DPM
SAMPLE MATRIX:
ENERGY CAL DATE:
BKG FILENAME:

WASTREN

99126524
29-NOV-19939 00:00

7-DEC-1999 10:02
80001.
U232-178-06-3

100.

10.570

MISC
3-DEC-1999 06:23
B_015_3DECS9

*

I E R E E R

*

-- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT
13-DEC-1999 13:04:32

SAMPLE ID:
ALIQUOT:

SECTION I

*******************************************************************************

ND_AMS ARCHIVE_S:S_991265245263831_UU.CNF

*******************************************************************************

5.000E-0

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

RECOVERY:

TRACER FWHM (kev):

ROI TYPE:

CONFIDENCE LEVEL:

LLD CONSTANT:
EFF CAL DATE:

NUCLIDE ACTIVITY SUMMARY

%$ABN

99.8
99.8
80.9

NUCLIDE ENERGY NET BKG
AREA
U232 5302.5 2935.40 7.60
U-234 4761.5 506.20 2.80
U-235 4385.5 . 17.40 1.60
U-238  4184.4 460.80 1.20 100.2

ACTIVITY TPU/ERROR
g 2-SIGMA

pCi/

9.523E+00 4.271E-01

1.642E+00 1.692E-01
6.962E-02 3.564E-02
1.488E+00 1.587E-01

3-DEC-19

MDC
pCi/

5.037E-02

3.403E-02

3.438E-02

2.520E-02

177

263831
1 g
015
26.1%
- 79.94%
61.58
MANUAL
4.65
2.71
99 06:23

LA 22 R 2R R R 2R 22X 22222 2 222 2 223X 22 2 i 2 2 X 2 2 2 2 X 2 X 2 2 X2 2 R 2 XXX XXX LR X X 2 XY

CRIT LEVEL

g pCi/
2.958E-02
2.141E-02
2.261E-02

1.698E-02

g

kkhkdkkhkhkhkkhhhhkhhdkhhdhhkhkkhhhkdbhdkdhbhhkdhrhhkdhhhhhrhkdkhhdbhhhhhhkhhhhhbhhrhkhrdhhhrhhdhhkd

*%% DOSITIVE *+**
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Spectrum : UIZGRD‘DKCZOO:[ﬁLPHﬂ.HLUSR.QRCHIVE.S]S-99126524$263831-UU.CNF;2

Title ¢ 016 :

Sample Title: '

Start Time: 7-DEC-1999 10:02: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.11170E+03

Real Time : 0 22:13:21.00 Sample ID : 263831 Energy Slope : 5.53627E+00
Live Time : 0 22:13:21.00 Sample Type: UU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT ~s_-
13-DEC-1999 13:04:56

=CHONID

179

*******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_99126524$263832_UU.CNF

Y Y 21222222222 1213221 22232223332 I I I I I ImmMmM T I IIIIITIIY

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:

99126524
29-NOV-1999 00:00

ACQ DATE: 7-DEC-1999 10:03
ELAPSED LIVE TIME: 80001.
TRACER ID: U232-178-06-3
LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 10.570
SAMPLE MATRIX: MiIsC

ENERGY CAL DATE:
BKG FILENAME:

3-DEC-1999 06:24
B_017_3DEC99

*

SAMPLE 1ID:
ALIQUOT:

RECOVERY:
ROI TYPE:

LLD CONSTANT:
EFF CAL DATE:

* ok ok O % * * * 4 * *

*

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN
AREA

U232 5302.5 2751.40 7.60 99.8

U-234 4761.5 466.20 4.80 99.8

U-235 4385.5 104.60 4.40 80.9

U-238 4184.4 410.00 2.00 100.2

ACTIVITY TPU/ERROR

pCi/ g 2-SIGMA

9.523E+00 4.371E-01
1.613E+00 1.727E-01
4.465E-01 9.285E-02
1.413E+00 1.584E-01

5.000E-0

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

TRACER FWHM (kev) ¢

CONFIDENCE LEVEL:

263832

1

g
017
26.1%

74.84%
69.22

MANUAL

4.65
2.71

3-DEC-1999 06:24

MDC
pCi/

5.373E-02
4.463E-02
5.320E-02

3.199E-02

'*******************************************************************************

CRIT LEVEL
g pCi/ g

3.

2.

3

2

156E-02

700E-02

.239E-02

.067E-02

*******************************************************************************

*%% POSITIVE **¥*

29\




B e

R OEEY T A ED T CEY U R 5B Rl
Spectrum : WIZARDS$DKC200: [ALPHA.ALUSR.ARCHIVE.S]15.99126624$263832_UU.CNF; 2
Title : 017

Sample Title:

Start Time: 7-DEC-1999 10:03: Sample Time: 29-NOV-1999 00:00
Real Time : 0 22:13:22,00 Sample ID : 263832

Live Time : 0 22:13:21.00 Sample Type: UU

B - B R T S S S B O

I L

Energy Offset: 3.24209E+03
‘Energy Slope b.79799E+00
Energy Quad 0.00000E+00 !
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Counts
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_ 4 WASTREN -- GRAND JUNCTION, CO
}g| ALPHA SPECTROSCOPY REPORT .-
: . 13-DEC-1999 13:05:46 ol

~D

Spectral File: ND_AMS ARCHIVE_S:S_99126524$263921_ UU.CNF

BATCH ID: 99126524

*

CTION i

L2222 E2Z X222 R 2R 2R X2 2R R R a2 s 2 2 ad i il a2 i i a2 X2 2 22X 2 2R XXX R 22X X X R R R & 8

181

dhdehkhdkhdhkhhhhhhhdhhhhkhhh ko ko kdhkhdkhk ko k kA h ke h kb bk krdhhdhdk

. SAMPLE ID: 263921

8 SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.930E-02 SA

" SAMPLE TITLE: * DETECTOR NUMBER: 018

‘ma ACQ DATE: 7-DEC-1999 10:03 * AVERAGE EFFICIENCY: 26.1%
ELAPSED LIVE TIME: 80000. *  RECOVERY: 76.15%
TRACER ID: U232-178-06-3 * TRACER FWHM (kev) : 73.23
LAMBDA VALUE: 100: * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71

i ENERGY CAL DATE: 3-DEC-1999 06:26 * EFF CAL DATE: 3-DEC-1999 06:26

I BKG FILENAME: - B_018_3DEC99 *

@ '*******************************************************************************

I ‘ : NUCLIDE ACTIVITY SUMMARY

i NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC - CRIT LEVEL

I » : AREA dpm/  SA 2-SIGMA dpm/ SA dpm/ SA

2% U232 5302.5 2796.40 3.60 99.8 2.690E+02 1.224E+01 1.109E+00 6.848E-01

‘B U-234 4761.5 232.80 5.20 99.8 2.239E+01 3.199E+00 1.280E+00 7.704E-01
U-235 4385.5 - 13.80 1.20 80.9 1.637E+00 9.373E-01 9.257E-01 6.236E-01

‘M U-238 4184.4 242.80 1.20 100.2 2.325E+01 3.229E+00 7.472E-01 5.033E-01

khkkhkhkhhhkdhhkhkhhkhkhhhhhdkhhkhhddhhkhdbhddbbkhhhbhddkhbhrdhhhbhbbhhhhhrhhdbdhhhhhkhbhhkhddhddhdihhhhkdd

*%%* DOSITIVE *+*%*
*%% RECOUNT SAMPLE CL > 0.500 *#*%
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Spectrum : WIZARD$DKC200: [ALPHA.ALUSR.ARCHIVE.S)S_.99126524$263921_UU.CNF; 2
Title : 018 K

- Sample Title: _
Start Time: 7-DEC-1999 10:03: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.14472E+03
Real Time : 0 22:13:20.00 Sample ID : 263921 "Energy Slope : b6.77493E+00
Live Time : 0 22:13:20.00 Sample Type: UU Energy Quad : 0.00000E+00
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WASTREN

-- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT

13-DEC-1999 13:06:03

TiONIM 183

*******************************************************************************

Spectral File:

ND_AMS ARCHIVE_S:S_99126524$263922 UU.CNF

*******************************************************************************

*

BATCH ID: 99126524 * SAMPLE ID: 263922
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4.600E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 021
ACQ DATE: 7-DEC-1999 10:04 * AVERAGE EFFICIENCY: 26.4%
ELAPSED LIVE TIME: 80003. e RECOVERY: 79.26%
TRACER ID: U232-178-06-3 * TRACER FWHM (kev): 73.24
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL : 4.65
SAMPLE MATRIX: MISC * .LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:27 * EFF CAL DATE: 3-DEC-1999 06:27
*

BKG FILENAME:

B_021_3DEC99

»

(222 RS2 RXEZEAERESZS SRR RS S R 22X 22X 222222 222X X2 2222 22 R XX XXX 2 2 2 2 X 2 4

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR

AREA dpm/ SA 2-SIGMA
U232 5302.5 2942.00 4.00 99.8 2.298E+02 1.027E+01
U-234 4761.5 213.40 3.60 99.8 1.666E+01 2.462E+00
U-235  4385.5 9.60 2.40 80.9 9.248E-01 6.952E-01
U-238 4184.4 208.20 1.619E+01 2.398E+00

0.80 100.2

MDC CRIT LEVEL
dpm/ SA dpm/ SA
9.378E-01 5.747E-01
9.006E-01 5.561E-01
9.550E-01 6.080E-01
5.341E-01 3.724E-01

*******************************************************************************

*** POSITIVE *¥**

*** RECOUNT SAMPLE CL > 0.500

% % %
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Spectfum wIZﬁRD$DKC200:[ﬁLPHﬁ.ﬂLUSR.nRCHIVE.S]S-99126524$263922-UU.CNF;2
Title 021 '
Sample Title: '
Start Time: 7-DEC-1999 10:04: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.16443E+03

Real Time : 0 22:13:23.00 Sample ID : 263922 ' Energy Slope : 5.08660E+00 -
Live Time : 0 22:13:23.00 Sample Type: UU Energy Quad 0.00000E+0O0
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT .
13-DEC-1999 13:06:22

SEC

1895

TION i

[ TZXYETERETEEEEEEREIEEE RS XS SR 2SS 222 2 X 22222222 2t i R s 2 s 2 2 2 2 XX2A 2 oRtR & X2 & 8

Spectral File: ND_AMS ARCHIVE_S:S_99126524$263923_UU.CNF

*******************************************************************************

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:
ACQ DATE:
ELAPSED LIVE TIME:
TRACER ID:

LAMBDA VALUE:
CORRECTED TRACER DPM:
SAMPLE MATRIX:
ENERGY CAL DATE:
BKG FILENAME:

99126524

29-NOV-1999 00:00

7-DEC-1999 10:04
80001.
U232-178-06-3

100.

10.570

MISC

3-DEC-1999 06:29
B_022_3DEC99

*

* SAMPLE ID: 263923
* ALIQUOT: . 4.200E-02 SA
* DETECTOR NUMBER: 022
* AVERAGE EFFICIENCY: 26.1%
* RECOVERY: 60.41%
*. TRACER FWHM (kev) : 45.34
* ROI TYPE: MANUAL
* CONFIDENCE. LEVEL: 4.65
* LLD CONSTANT: 2.71
* EFF CAL DATE: 3-DEC~1999 06:29"
* .

*

*******************************************************************************

NUCLIDE ENERGY NET
AREA
U232 5302.5 2219.80
U-234 4761.5 140.40
U-235  4385.5 6.00
U-238 4184.4 192.60

" NUCLIDE ACTIVITY SUMMARY

BKG

3.20
3.60
2.00

2.40

%ABN

99.8
99.8
80.9

100.2

ACTIVITY TPU/ERROR

dpm/ SA 2-SIGMA
2.517E+02 1.247E+01
1.591E+01 2.874E+00
8.390E-01 8.30SE-01
2,.174E+01 3.384E+00

MDC

CRIT LEVEL

- dpm/ SA dpm/ SA |
1.250E+00 7.786E-01
1.307E+00 8.072E-01
1.298E+00 8.387E-01
1.119E+00 7.124E-01

[ YETTXTEITITRTELRLTLEL LIRS RSS2 S R2 2 X2 2222 X2 2 22 2 2 2 2 2222 2 at il sttt ts sl

k%% POSITIVE ***

*** RECOUNT SAMPLE CL > 0.500

% 4k %




TEEOEGOLI3 0 L B OWTE N o0 BD 0T ED | fE & I OB OES BN
Spectrum :
Title :
Sample Title: ' ,
Start Time: 7-DEC-1999 10:04: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.31390E+03
Real Time : 0 22:13:21.00 Sample ID : 263923 Energy Slope : 65.065871E+00
Live Time : 0 22:13:21.00 Sample Type: UU . Energy Quad : 0.00000E+00 !

WIZARD$DKC200: [ALPHA. ALUSR.ARCHIVE.S]1S5_99126624$263923_UU.CNF; 2
022 ' ' -

1B oo e e e
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT .

13-DEC-1999 13:06:39; =] L“Q\i “ | 187

' *******************************************************************************

-Spectral File: ND_AMS_ARCHIVE_S:S_99126524$263924_UU.CNF

o g g g g R Y X 2 2 22 2 2222 222222 T2 2 2 S I IZYI

. *
'.f'BATCH ID: 99126524 * SAMPLE 1ID: 263924
i@ SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.200E-02 SA
“ " SAMPLE TITLE: * DETECTOR NUMBER: 023
;4% ACQ DATE: 7-DEC-1999 10:04 * AVERAGE EFFICIENCY: 25.8%
! ELAPSED LIVE TIME: * 80000. * RECOVERY: 74.18%
-~ TRACER 1ID: U232-178-06-3 * TRACER FWHM (kev): : 69.83
*_ LAMBDA VALUE: 100. e ROI TYPE: MANUAL
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65
"¢ SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
: ENERGY CAL DATE: 3-DEC-1999 06:30 * EFF CAL DATE: 3-DEC-1999 06:30"
] BKG FILENAME: B_023_3DEC99 *
[ ZTTTTTEFFRRTEETEFEETEETELEEEEI ISR 2RSS SRS S SR 222X XSS 2 RS AR 2 XX 2 2 R 2 2 X R & & 24
,! NUCLIDE ACTIVITY SUMMARY
*  NUCLIDE ENERGY NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
! . AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
k U232 5302.5 2688.40 5.60 99.8 3.303E+02 1.525E+01 1.685E+00 '1.009E+00

'?IU-234 4761.5 163.80 3.20 99.8 2.012E+01 3.358E+00 1.355E+00 8.438E-01
U-235 4385.5 15.00 2.00 80.9 2.273E+00 1.284E+00 1.407E+00 9.089E-01

.'BU-238 4184.4 159.80 3.20 100.2 1.955E+01 3.300E+00 1.349E+00 8.402E-01

khkddhkhkhdhhkhdbhhkhhhhhhhhkhhhkhhhhddhhrhhhdrhhhhdhrhbhhrhbhbdbbdbhkhhrrhhhhhhbbhdbhkhkhhdkdi

,n.—aml !

*%% DOSITIVE **+*
*** RECOUNT SAMPLE CL > 0.500 %%

E.- v - II ¢ - - l - ﬁ,,__..l




i B O B S B N SR A SO /S B VLS SO0t B SO
wIZﬂRD$DKCZOO:[ﬁLPHﬁ.HLUSR.ﬁRCHIVE.SjS-99126524$263924-UUfCNF{2

Spectrum :
Title :
Sample Title:
Start Time: 7-DEC-1999 10:04:
Real Time : 0 22:13:21.00
Live Time : 0 22:13:20.00
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L L L L R R R T L I IS IS
' Spectral File: ND_AMS ARCHIVE_S:S_991265245$263925_ UU.CNF

AR X R R Y Y 2 R T T I
e

! BATCH. ID: , 99126524 * SAMPLE ID: : 263925
'@ SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.050E-02 SA
.~ SAMPLE TITLE: * DETECTOR NUMBER: 027
‘@ ACQ DATE: 7-DEC-1999 10:05 * AVERAGE EFFICIENCY: 26.7%
! ELAPSED LIVE TIME: 80003. * RECOVERY : 80.98%
TRACER ID: U232-178-06-3 * TRACER FWHM (kev): 72.06
' LAMBDA VALUE: 100. * ROI TYPE: MANUAL
! CORRECTED TRACER DPM: 10.570 . CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:34 *  EFF CAL DATE: 3-DEC-1999 06:34
' BKG FILENAME: B_027_3DEC99 *
. *

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA . dpm/ SA 2-SIGMA dpm / SA dpm/ SA
U232 5302.5 3035.20 6.80 99.8 3.466E+02 1.536E+01 1.694E+00 1.001E+00

U-234 4761.5 281.40 1.60 99.8 3.212E+01 4.180E+00 9.808E-01 6.451E-01
U-235 4385.5 10.00 4.00 80.9 1.408E+00 1.115E+00 1.691E+00 1.036E+00
U 238 4184.4 280.40 1.60 100.2 3.187E+01 4.154E+00 .9.766E-01 6.423E-01

*******************************************************************************

*%%* DOSITIVE **+%
**%* RECOUNT SAMPLE CL > 0.500 *%*
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Spectrum : WIZARDS$DKC200: [ALPHA. ALUSR. ARCHIVE.S]15-99126624$263925_UU.CNF; 2

Title i 027 ‘ y : ; :

Sample Title: _

‘Start Time: 7-DEC-1999 10:05: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.06580E+03
Real Time 0 22:13:23.00 Sample ID : 263925 : Energy Slope : 5,80855E+00
Live Time 0 22:13:23.00 Sample Type: UU Energy Quad : 0,00000E+00
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*******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_99126524$263926_UU.CNF

R R T T R T X T T T 22 2 T T R R R g R g R g R R e g g g
*

LN R
i B

BATCH ID: 99126524 * SAMPLE ID: 263926
SAMPLE DATE: 29-NOV-1999 00:00 o ALIQUOT: 4.940E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 028

,JB ACQ DATE: 7-DEC-1999 10:05 * AVERAGE EFFICIENCY: 26.5%
ELAPSED LIVE TIME: 80001. * RECOVERY: : 78.50%
TRACER ID: U232-178-06-3 *. TRACER FWHM (kev) : _ 62.48
LAMBDA VALUE: 100. * ROI TYPE: _ MANUAL
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * - LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:36 * EFF CAL DATE: 3-DEC-1999 06:36

*

BKG FILENAME: - B_028_3DEC99

*
********************************************f**********************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET  BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ . SA dpm/ SA
U232 5302.5 2924.00 4.00 99.8 2.140E+02 9.591E+00 8.786E-01 5.385E-01

U 234 4761.5 246.00 4.00 99.8 1.800E+01 2.499E+00 8.786E-01 §5.385E-01

. RN R S R RIS T R L ST Nt .

U 235 4385.5 7.40 3.60 80.9 6.679E-01 6.376E-01 1.041E+00 6.427E-01

U-238 4184.4 296.00 6.00 100.2 2.156E+01 2.774E+00 1.027E+00 6.123E-01

LA RS2 2222 R 222222222 iRl a2 a2 i 2 a2t 2 2 2R it XX AR X X2 X X

1

**% POSITIVE ***
*%* RECOUNT SAMPLE CL > 0.500 #*%%*
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Spectrum :
Title :
Sample Title:
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Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.32818E+03
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*******************************************************************************
Spectral File: ND_AMS_ARCHIVE S:S_99126524$263927_UU.CNF

R e T e Y Y S S R R R R AR e R
e

BATCH ID: - 99126524

. * SAMPLE 1ID: 263927

SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 5.500E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 030
ACQ DATE: 7-DEC-1999 10:08 * AVERAGE EFFICIENCY: 25.9%
‘3 ELAPSED LIVE TIME: 80008. * RECOVERY : : 74 .58%
-~ TRACER 1ID: U232-178-06-3 * TRACER FWHM (kev): 75.50
. LAMBDA VALUE: 100. * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65

» SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
- ENERGY CAL DATE: 3-DEC-1999°06:37 * EFF CAL DATE: 3-DEC-1999 06:37

BKG FILENAME: B_030_3DEC99 *

[}
'.*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA . dpm/ "SA 2-SIGMA dpm/ SA dpm/ SA

E»_U232 5302.5 2?11.40 3.60 99.8 1.922E¥02 8.863E+00 8.173E-01 5.047E-01

U-234 4761.5 269.20 2.80 99.8 1.908E+01 2.549E+00 7.434E-Ol 4.677E-01
;”.U-235 4385.5 16.00 8.QO 80.9 1.399E+00 9.148E-01 1.387E+00 8.118E-01
U 238 4184 .4 246.20 4.80 100.2 1.737E+01 2.424E+00 9.101E-01 5.506E-01

*******************************************************************************

. **% POSITIVE ***
*** RECOUNT SAMPLE CL > 0.500 **%*
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*******************************************************************************

Spectral File:

ND_AMS_ARCHIVE_S:S_99126524$263928_UU.CNF

*******************************************************************************

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:

99126524
29-NOV-1999 00:00

ACQ DATE: 10-DEC-1999 09:48
ELAPSED LIVE TIME: 80001.
TRACER ID: U232-178-06-3
LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 10.570
SAMPLE MATRIX: MISC

ENERGY CAL DATE:
BKG FILENAME:

3-DEC-1999 06:15
B_004_3DEC99

NUCLIDE ENERGY NET BKG %ABN
AREA

U232  5302.5 2897.40 7.60 99.8

U-234 4761.5 399.00 2.00 99.8

U-235 4385.5 27.60 4.40 80.9

U-238 4184.4 404.00 4.00 100.2

*

* & o & % O % ¥ ¥ ¥ *

*

SAMPLE ID: 263928
ALIQUOT: 3.530E-02 SA
DETECTOR NUMBER: 004
AVERAGE EFFICIENCY: 25.5%
RECOVERY: 80.66%
TRACER FWHM (kev): 83.39
ROI TYPE: MANUAL
CONFIDENCE LEVEL: 4.65
LLD CONSTANT: 2.71

EFF CAL DATE: 3-DEC-1999 06:15

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

ACTIVITY TPU/ERROR MDC CRIT LEVEL
dpm/ SA 2-SIGMA ' dpm/ SA dpm/ SA
2.994E+02 1.348E+01 1.604E+00 9.422E-01
4.122E+01 4.657E+00 9.594E-01 6f197E-61
3.518E+00 1.492E+00 1.589E+00 9.670E-01
4.156E+01 4.684E+00 1.235E+00 7.571E-01

khhhkhhhhkdkhhdhhhhhkhhdhhdhhkhhhhdhbhkhhhdbhhhhhhbhhrrhbhbhhbhkbhhhhkhrhhrhbhhbdbhrhhdhhdhhbrhhdd

**% POSITIVE ***
*+% RECOUNT SAMPLE CL > 0.500 ***
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Spectrum WIZARD$DKC200: [ALPHA. ALUSR. ARCHIVE.S]15_.99126624$263928_UU.CNF; 3
Title 004 | :

Sample Title:

Start Time: 10-DEC-1999 09:48 Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.12078E+03
Real Time : 0 22:13:22.00 Sample ID : 263928 Energy Slope 5.54295E+00

Energy Quad : 0.00000E+00

Live Time : 0 22:13:21.00 Sample Type: UU
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*******************************************************************************

Spectral File: ND_AMS_ARCHIVE_S:S 99126524$263929 UU.CNF

*******************************************************************************
*

R RN

BATCH ID: 99126524 * SAMPLE ID: : 263929

SAMPLE DATE: - 29-NOV-1999 00:00 * ALIQUOT: . 2.850E-02 Sa
¥ SAMPLE TITLE: * DETECTOR NUMBER: 032
‘58 ACQ DATE: 7-DEC-1999 10:08 * AVERAGE EFFICIENCY: 25.4%
i ELAPSED LIVE TIME: 80004. * RECOVERY: 79.13%
- TRACER ID: U232-178-06-3 * TRACER FWHM (kev) : 77.77
<. LAMBDA VALUE: 100. * ROI TYPE: MANUAL
ﬁ CORRECTED TRACER DPM: 10.570 * . CONFIDENCE LEVEL: 4.65
: SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
o ENERGY CAL DATE: 3-DEC-1999 06:41 * EFF CAL DATE: . 3-DEC-1999 06:41
i BKG FILENAME: B_032_3DEC99 *
X , : *
Y Y Y R I T I I I T T
i NUCLIDE ACTIVITY SUMMARY

© NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
-ql AREA dpm/  SA 2-SIGMA dpm/ SA dpm/ SA
W g232 5302.5 2829.80 5.20 99.8 3.709E+02 1.684E+01 1.745E+00 1.0S0E+00

U-234 4761.5 297.60 4.40 99.8 3.900E+01 4.997E+00 1.633E+00 9.941E-01

U-235 4385.5 10.80 5.20 80.9 1.746E+00 1.378E+00 2.152E+00 1.295E+00

R . IR

U-238 4184.4 281.20 2.80 100.2 3.669E+01 4.801E+00 1.369E+00 8.612E-01

3322222222222 2222222222322222222222223133 23132 I I nIInImnmmmmM M I T

*%% DOSITIVE *+**
*%%* RECOUNT SAMPLE CL > 0.500 *%%*

\_

}

I .l e

) H
.y AR

!
L}




| 552 5 N NS S U SIS SR % NN NAGH VOO SN (O SN 35 B 945+ B ENE B OEN BED R OB
| Spectrum : WIZARD$DKC200: [ALPHA. ALUSR. ARCHIVE.S15_99126624$263929_UU.CNF; 2

Title i 032 o . o

Sample Title: :

Start Time: 7-DEC-1999 10:08: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.43333E+03
Real Time ; 0 22:13:24.00 Sample ID : 263929 -Energy Slope 5.07570E+00

Live Time !0 22:13:24.00 Sample Type: UU Energy Quad : 0.00000E+00 !
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*******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_99126524$263930_UU.CNF

*******************************************************************************
*

BATCH ID: 99126524 . SAMPLE ID: 263930
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4.880E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 004
ACQ DATE: . 8-DEC-1999 09:59 * AVERAGE EFFICIENCY: 25.5%
ELAPSED LIVE TIME: 80003. * RECOVERY : 80.22%
TRACER ID: U232-178-06-3 * TRACER FWHM (kev) : 79.55
'LAMBDA VALUE: 100. * ROI TYPE: . MANUAL
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: - 4.65
SAMPLE MATRIX: MISC . * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:15 = * EFF CAL DATE: 3-DEC-1999 06:15
BKG FILENAME: B_004_3DEC99 *

' *

dkhkhkhhkhkkkhkkhkhkhkhkhhhkhkkhkhkhkhhhhhhhkhkhhkhhkhkhkhkdhhkhkhhkhkhkhhhbhhdhhdhddhhdhhhhdikdhddddhddhkdikiik

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
: AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
U232 5302.5 2882.00 6.00 99.8 2.166E+02 9.763E+00 1.059E+00 6.315E-01

U-234 4761.5 239.00 2.00 99.8 1.796E+01 2.514E+00 6.977E-01 4.507E-01
U-235 4385.5 10.60 4.40 80.9 9.825E-01 7.606E-01 1.155E+00 7.032E-01
U-238 4184.4 261.80 5.20 100.2 1.959E+01 2.655E+00 9.961E-01 5.994E-01

*******************************************************************************

k%% POSITIVE *** .
*** RECOUNT SAMPLE CL > 0.500 **%* , , =

st
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Spectrum :
Title ¢ 004 . :
Sample Title: A

Start Time: 8-DEC-1999 09:59:
Real Time : 0 22:13:23.00
Live Time : 0 22:13:23.00

Sample Time:
Sample ID :
Sample Type:
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] *******************************************************************************

Spectral File: ND_AMS ARCHIVE_S:S_99126524$263921D_UU.CNF

*******************************************************************************
*

B BATCH ID: 99126524

* SAMPLE ID: 263921D
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.930E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 005

- ACQ DATE: 8-DEC-1999 10:00 * AVERAGE EFFICIENCY: 24.8%

M ELAPSED LIVE TIME: 80000. * RECOVERY : 71.09%

" TRACER ID: U232-178-06-3 % TRACER FWHM (kev) : 78.28
LAMBDA VALUE: 100. & * ROI TYPE: MANUAL
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71

. - ENERGY CAL DATE: 3-DEC-1999 06:17 * EFF CAL DATE: 3-DEC-1999 06:17

] BKG FILENAME: B_005_3DEC99 * '

fhkdkdhkhhkhhkkhkhkhhkhkdhkhkhkhhkhkkhkhkhhkhkhkhdkhkhhkhkhkhkhkhkhkhhhkhkhkhhhkhkhbhbhkhrhdhhbhhhbrhhhhbhhhrhkhrhkhkhhhhrdhd

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ SA
U232 5302.5 2477.00 6.00 99.8 2.690E+02 1:.279E+01 1.531E+00 9.124E-01

U-234 4761.5 249.00 4.00 99.8 2.703E+01 3.758E+00 1.304E+00 7.990E-01
U-235 4385.5 9.40 3.60 80.9 1.259E+00 1.020E+00 1.544E+00 9.537E-01

U-238 4184.4 252.80 3.20 100.2 2.732E+01 3.767E+00 1.192E+00 7.425E-01

*******************************************************************************

*** DOSITIVE ***
*#** RECOUNT SAMPLE CL > 0.500 ***
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Spectrum : wIZﬁRnsbKCZOO:[ﬁLPHR.ﬁLUSR.ﬁRCHIVE.S]S_99126524$263921D_UU.CNF;2
Title : 0056 : :

Sample Title:

" Start Time:

Real Time
Live Time

8-DEC-1999 10:00:
0 22:13:20.00
0 22:13:20.00

Sample Time: 29-NOV-1999 00:00 Energy Offset: 2,99915E+03
Sample ID : 263921D Energy Slope : 5.48330E+00
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WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT“,'
13-DEC-1999 13: 02 55 ¢ \uh—

HONID

203

*******************************************************************************

Spectral File:

ND_AMS ARCHIVE_C:C_99126524SLCSWR1_UU.CNF

*******************************************************************************

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:

99126524
29-NOV-1999 00:00

ACQ DATE: 8-DEC-1999 10:00
ELAPSED LIVE TIME: 80000.
TRACER ID: U232-178-06-3
LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 10.570
SAMPLE MATRIX: MISC

ENERGY CAL DATE:
BKG FILENAME:

3-DEC-1999 06:21
B_014_3DEC99

*

* % * % ¥ % * ¥ % ¥ %

*

SAMPLE ID: LCSWR1
ALIQUOT: 2.500E-01 L
DETECTOR NUMBER: 014
AVERAGE EFFICIENCY: 26.1%
RECOVERY: 77.99%
TRACER FWHM (kev): 64.86"°
ROI TYPE: MANUAL
CONFIDENCE LEVEL: 4.65
LLD CONSTANT: 2.71

EFF CAL DATE: 3-DEC-1999 06:21

A2 S22 R RAR 2R RX2 2 X2 XXX XXX X222 2R 2 X 2 XXX 2R R R R X R R R B RE R RE R RERR R RIR R R R PR R gy

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN
AREA

U232 5302.5 2866.40 19.60 99.8

-234  4761.5 2474.00 10.00 99.8

U-235 4385.5 121.40 7.60 80.9

U-238  4184.4 2344.00 8.00 100.2

ACTIVITY TPU/ERROR MDC CRIT LEVEL
pCi/ L 2-SIGMA pCi/ L pCi/ L
1.905E+01 8.614E-01 1.547E-01 8.637E-02
1.643E+01 1.079E+00 1.157E-01 6.684E-02
9.948E-01 1.952E-01 1.273E-01 7.473E-02
1.550E+01 1.028E+00 1.049E-01 6.142E402

L322SS X222 R 2R R XX R 2222 RaXX i 2 A2 2 2 2 X R X X 2222 X2 R R R X R R R X L R R R TR R R L PR IR L LS

*%% DOSITIVE ***
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Spectrum :
Title : 014

Sample Title:

4 RT3

g

proeme ey
SR l )
Vi ls =R

wIZRRDSDKCZOO:[HLPHH.ﬁLUSR.ﬂRCHIVE.CjC_99126524$LCSUR1_UU.CNF;2
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Start Time: 8-DEC-1999 10:00: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.16850E+03
Real Time : 0 22:13:21.00 Sample ID : LCSWR1 Energy Slope : 5.62876E+00
Live Time : 0 22:13:20.00 Sample Type: UU Energy Quad : 0.00000E+00 ‘
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l' Sample Preparatlon and Analysis Log

Sample Type Various Sollds

N 99126525
RC-19 R06 |Pu-239/240,Pu-238 99126526 2- 21199
U-238, U235, U234 99126527 »
— /4
i 99120527 7% D
50.91[12/15/92 | 0.100 72 .
- 82-76-2 150.80{12/15/92 | 0.100 7380 11.27 5.08
% 82-76-1 141.60]12/18/83 | 0.100 |3.758E+05 9.24 4.16
i Aliquot Comments/ Sample Detector Tare Sample & |Total Sample
M Req [SamplelD| #| Size Analysis Aliquot Number | Weight(g) | Container(g) | Size (g) |
; PB 1 1 SA 1S5
| 16848 | 263931 2 0.500 G 0.0631 17 14612 | 22.537 | 7.925
4 16848 | 263932 3] . 05006G 0.0279 18 14.656 | 32.546 | 17.890 |
14 16848 | 263933 4 0.500 G 0.0418 21 14692 | 26.665 | 11.973
| 16848 | 263934 5 0.500 G 0.0391 22 14616 | 27.414 | 12.798
g 16848 | 263935 6 0.500 G 10.0328 23 14.529 | 29.793 | 15.264
‘ 16848 | 263936 7 0.500 G 0.0453 a7 14.562 | 25.595 | 11.033
"[_ 16848 | 263937 8 0.500 G 0.0389 zs 14.530 | 27.384 | 12.854
gm 16848 | 263938 9 0.500 G 0.0636 36 14670 | 22.536 | 7.866
§t16848 263939 |10 0.500 G 0.0461 3! 14.535 | 25.378 | 10.843
" 16848 | 263940 |11 0.500 G 0.0667 s2 | 14642 | 22133 | 7.491
l 16848 | 263941 0.500 G 0.0376 Ps 14.702 | 27.993 | 13.291
116848 | 263942 0.500 G 0.0373 fad 14.551 | 27.966 | 13.415
16848 | 263943 0.500 G' 0.0523 /5 14.562 | 24.115 | 9.553
16848 | 263944 0.500 G 0.0324 17 14.679 | 30.113 | 15.434
16848 | 263931D 0.500 G 0.0631 /3 14612 | 22.537 | 7.925
LCSWR1, LCSWR33 0.250 mL a!

BNN.L.A-A-;-;_;_A-L
= O|O|R|N|DNMIWIN

23

24

25

26

27

28

29

30

' Comments and Actual conditions:

-Start date: /2/1/%9

-Automatic pipets calibrated in accord with QC-6 on balance #

-Balance # & __used for weights of samples and their aliquots
-Sample aliquot is the fraction of the total sample taken for analysis

/5

KN




WASTREN -- GRAND JUNCTION, CO

‘w ALPHA SPECTROSCOPY REPORT 203 I !

] '10-DEC-1999 09:07:07 Sl ON “ |

;q ****************************************************************************** ‘

£! spectral File: ND_AMS_ARCHIVE R:R_99126527$PB_UU.CNF ' -

= ****************************************************************************** I

. ® ) o

'@ BATCH ID: 99126527 * SAMPLE ID: PB .

H saMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 1.000E+00 SA

+ SAMPLE TITLE: * DETECTOR NUMBER: 015

‘g3 ACQ DATE: 8-DEC-1999 10:01 * AVERAGE EFFICIENCY: 26.1%

ELAPSED LIVE TIME: 80002. * RECOVERY : 84.38% '

‘& TRACER ID: U232-178-06-3 * TRACER FWHM (kev) : 62.69

! ' LAMBDA VALUE: 100. - * ROI TYPE: STANDARD

‘E} CORRECTED TRACER DPM: 10.570 * . CONFIDENCE LEVEL: 4.65 "

£9 SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71

. ENERGY CAL DATE: 3-DEC-1999 06:23 e EFF CAL DATE: 3-DEC-1999 06:23

“m BKG FILENAME: B_015_3DEC99 * .

o : b

&ﬁl******************************************************************************

&é; | NUCLIDE ACTIVITY SUMMARY l l

;" NUCLIDE ENERGY NET BKG $ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL |

0 AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ ' |

5 232 5302.5 3098.40 7.60 99.8 1.057E+01 4.655E-01 5.296E-02 3.110E-02 i

-@-0-234 4761.5 10.20 2.80 99.8 3.479E-02 2.569E-02 3.578E-02 2.251E-02I ‘

: U-235 4385.5 -0.60 1.60 80.9 -2.525E-03 1.078E-02 3.615E-02 2.378E-02
U-238 4184.4 8.80 1.20 100.2 2.988E-02 2.204E-02 2.650E-02 1.7352-02'

s
[} ¥Ry

*%% DOSITIVE ***

F» ey
S _die s

P

b
ANy
)

******************************************************************************

i
/l ‘

o
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w Spectrum = : WIZARD$DKCZ200: [ﬁLPHH.ﬂLUSR.HRCHIVE.R]_R_9912652?$PB_UU.CNF:2
3 Title . 016 ' ~ |
Sample Title: ‘ ,
Start Time: 8-DEC-1999 10:01: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.11170E+03
Real Time : 0 22:13:22.00 Sample ID : PB ' Energy Slope : 5.53627E+00
Live Time : 0 22:13:22,00 Sample Type: UU Energy Quad : 0,00000E+00
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WASTREN -- GRAND JUNCTION,

co

H ALPHA SPECTROSCOPY REPORT - 203
N 10-DEC-1999 09:08:17 53 }! -
L.U
t?w ******************************************************************************
i7: Spectral File: ND_AMS ARCHIVE_S:S_99126527$263931_UU.CNF !
E‘******************************************************************************
K . * }
.[% BATCH ID: 99126527 * SAMPLE ID: 263931 I
-t4 SAMPLE DATE: ~ 29-NOV-1999 00:00 * ALIQUOT: 6.310E-02 sa
" SAMPLE TITLE: * DETECTOR NUMBER: 017
.. ACQ DATE: 8-DEC-1999 10:01 * AVERAGE EFFICIENCY: 26.1% P
E} ELAPSED LIVE TIME: 80005. * RECOVERY : 80.04% l
+% TRACER ID: U232-178-06-3 * TRACER FWHM (kev): 57.17 -
LAMBDA VALUE: 100. » ROI TYPE: STANDARD
"f} CORRECTED TRACER DPM: 10.570 . CONFIDENCE LEVEL: 4.65 l
¥4 SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:24 * ' EFF CAL DATE: 3-DEC-1999 06:24

¢ BKG FILENAME: B _017_3DEC99 * : l
ba ’ . . L]

;ﬁ ******************************************************************************
;Eg NUCLIDE ACTIVITY SUMMARY
©  NUCLIDE ENERGY NET " BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AP ' AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ S'
% 17232 5302.5 2942.60 6.40 99.8 1.675E+02 7.512E+00 8.237E-01 4.890E-01
{9 U-234 4761.5 295.60 4.40 99.8 1:682E+01 2.159E+00 7.094E-01 4.318E-01l
7]

i )
- U-235 4385.5 17.00 6.00 80.9 1.194E+00 7.104E-01 9.900E-01 5.901E-01
v U-238 4184.4 340.40 1.60 100-.2 1.929E+01 2.322E+00 4.869E-01 3.20213-01'
Coms

****************t****ﬁ**********f**********************************************

i1 %% DPOSITIVE ***
*%** RECOUNT SAMPLE CL > 0.500

% % %

]l |
§

|
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WIZARD$DKC200: [ALPHA. ALUSR. ARCHIVE.S]5_99126527$263931_UU.CNF; 2

39|

Spectrum :

Title

¢ 017

Sample Title:

ey - _
,— ﬁ

<

Start Time: 8-DEC-1999 10:01: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.24209E+03
Real Time : 0 22:13:25.00 Sample ID : 263931 Energy Slope : .5.79799E+00
Live Time : 0 22:13:25.00 Sample Type: UU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT .~ WA} {hy 210
- 10-DEC-1999 09:08:51  yp=i (} i 1

L*******************************************************************************

;Spectral File: ND_AMS ARCHIVE_S:S _99126527$263932_UU.CNF

~*******************************************************************************

%*

?BATCH ID: 99126527 * SAMPLE ID: _ 263932
"SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 2.790E-02 SA
"SAMPLE TITLE: * DETECTOR NUMBER: 018
ACQ DATE: 8-DEC-1999 10:02 L AVERAGE EFFICIENCY: 26.1%
"ELAPSED LIVE TIME: 800Q05. * RECOVERY: 78.08%
"TRACER ID: U232-178-06-3 e TRACER FWHM (kev): 74 .96
-LAMBDA VALUE: 100. e ROI TYPE: STANDARD
.CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65"
“SAMPLE MATRIX: MISC * - LLD CONSTANT: 2.71
ENERGY CAL DATE: A 3-DEC-1999 06:26 * ""EFF CAL DATE: 3-DEC-1999 06:26
.BKG FILENAME: B_018_3DEC99 * '

H : *

i*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

'NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
- ‘ AREA ' . dpm/ SA 2-SIGMA dpm/ SA dpm/ SA

‘U232 5302.5 2867.40 3.60 99.8 3.789E+02 1.709E+01 1.523E+00 9.407E-01
U-234 4761.5 241.80 5.20 99.8 3.194E+01 4.484E+00 1.759E+00 1.058E+00
U-235 4385.5 10.80 1.20 80.9 ‘1.760E+00 1.155E+00 1.272E+00  8.566E-01
U-238 4184.4 218.80 1.20 100.2 2.878E;01 4.180E+00 1.026E+00 6.914E-01

L2 22X 2222 R R 222 R 22 R A2 o s A st Al i s il A R A Rttt i i i 22 i 22 2R RS ]

*%% POSITIVE *#**
*%* RECOUNT SAMPLE CL > 0.500 *#%%

. A N R
'".*;;_‘?w-,\‘."—_- sowTy 0oud et g R .‘ T r DO D

4

[}




: WIZARD$DKC200: [ALPHA. ALUSR. ARCHIVE.S15_99126527$263932_UU.CNF; 2

Spectrum
Title i 018
Sample Title:
Start Time: 8-DEC-1999 10:02: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.14472E+03
Real Time : 0 22:13:25.00 Sample ID : 263932 Energy Slope : 5.77493E+00
Live Time : 0 22:13:25.00 Sample Type: UU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT . . .-rs/aj (i 212 I
10-DEC-1999 09:09:12 Sl 1\J=Q HE
*******’********************"‘**************************************************
Spectral File: ND AMS_ARCHIVE S:S_99126527$263933_UU.CNF l
******************************************************************************
o
BATCH ID: 99126527 *  SAMPLE ID: 4 263933 I
SAMPLE DATE: 29-NOV-1999 00:00 *  ALIQUOT: 4.180E-02 SA
SAMPLE TITLE: | *  DETECTOR NUMBER: 021
ACQ DATE: 8-DEC-1999 10:02 *  AVERAGE EFFICIENCY: 26.4%
ELAPSED LIVE TIME: 80005. *  RECOVERY: 77.16% '
TRACER ID: U232-178-06-3 *  TRACER FWHM (kev) : 63.44
LAMBDA VALUE: 100: *  ROI TYPE: STANDARD
CORRECTED TRACER DPM: 10.570 *  CONFIDENCE LEVEL: 4.65 l
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:27  * | EFF CAL DATE: 3-DEC-1999 06:27
BKG FILENAME: B_021_3DEC99  * .
. [ J

******************************************************************************

NUCLIDE ACTIVITY SUMMARY I
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL |

AREA : dpm/ "SA 2-SIGMA dpm/ SA dpm/ Sl |

U232  5302.5 2864.00 4.00 99.8 2.529E+02 1.141E+01 1.060E+00 6.497E-01

- U-234 4761.5: 267.40 3.60 99.8 2.360E+01 3.159E+00 1.018E+00 6.286E-01I

U-235 4385.5 6.60 2.40 80.9 7.187E-01 6.883E-01 1.080E+00- 6.873E-01

U-238 4184.4 300.20 0.80 100.2 2.639E+bl 3.342E+00 6.037E-01 4.210E-01l

[ ZXITTFTETIEILZLEEIE LSRR SR RS S RSS2SR X2 X2 R 2 2 2 22 R R sd st aastsls st st ol

**% DOSITIVE ***
*%** RECOUNT SAMPLE CL > 0.500 *%*
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Spectrum

Title

021

Sample Title:

Start

Time:

Real Time :
Live Time :
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fme 4 % s e s .8 s 2 8 s e e s s s e s s s s s 1 s e e v e s v s ol

8-DEC-1999 10:02: Sample Time: 29-NOV-1999 00:00
0 22:13:25.00 Sample ID : 263933
0 22:13:256.00 Sample Type: UU
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Energy Offset:

-Energy Slope

Energy Quad

‘- B N T Il I EE e III - Ill - s . Ill Ill - .
WIZARD$DKC200: [ALPHA.ALUSR. ARCHIVE.S$]5.99126527$263933_UU. CNF; 2
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WASTREN

-- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT

10-DEC-1999 09:09:36 'SEG QQN 5'
*

[TTXTYTEYEEE LSRR Z S SRR 2R 22222 aR 22 a2t ot sy s )

Spectral File: ND_AMS_ARCHIVE_S:S_99126527$263934_UU.CNF

*******************************************************************************

BATCH ID:

*

]

2i4

'
v .
de K g de ke de ok Kk dode ok dedr ek ko

’ 99126527 * SAMPLE ID: 263934
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.910E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 022 -
ACQ DATE: 8-DEC-1999 10:02 * AVERAGE EFFICIENCY: 26.1%
ELAPSED LIVE TIME: 80001. * RECOVERY: 78.13% .
TRACER ID: - U232-178-06-3 * TRACER FWHM (kev): 40.93 a
LAMBDA VALUE: 100. * ROI TYPE: STANDARD .
CORRECTED TRACER DPM: 10.570 * ~ CONFIDENCE LEVEL: 4.65 I
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71 )
‘ENERGY CAL DATE: 3-DEC-1999 06:29 * EFF CAL DATE: 3-DEC-1999 06:29 "

* :

BKG FILENAME:

R 22222 X2 2 X2X22X2XX2 222X XXX XX XX 2R R R 2 X X2 X R X X2 X2 2R 22 22 22X 2 2 X222 2 2R i i) -

NUCLIDE ENERGY

NET

AREA
U232 5302.5 2870.80
U-234 4761.5 239.40
U-235 4385.5 12.00
U-238 4184.4 252.60

B_022_3DEC99

*

NUCLIDE ACTIVITY SUMMARY

BKG -

3.20
3.60
2.00

2.40

$ABN
dpm/
99.8 2.703E+02
99.8 2.254E+01
80.9 1.394E+00
100.2 - 2.368E+01

ACTIVITY TPU/ERROR
SA 2-SIGMA

1.222E+01
3.167E+00
8.965E-01

3.241E+00

e

R

e

MDC CRIT LEVEL i
dpm/ SA dpm/ SA '
1.038E+00 6.467E-01 y

-

.086E+00 6.704E-01 .
1.078E+00 - 6.966E-01

9.293E-01 5.917E-01 . |

PR R RPR PP PP PR RRLPTRLELTRTEETELEETEIEIEI IS LI LI EI SIS S SR ARRRR R X2 2 X 2 2 2 2 2 2 2 ad Xttt 2l

* ¥k

POSITIVE **+*

*** RECOUNT SAMPLE CL > 0.500

%0

* k%
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Title ¢ 022
Sample Title: ‘ ‘
Start Time: 8-DEC-1999 10:02: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.31390E+03
Real Time : 0O 22:13:21.00 Sample ID : 263934 Energy Slope : 5.06871E+00
Live Time : 0 22:13:21,00 Sample Type: Up Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO

- _ ALPHA SPECTROSCOPY REPORT . 3% l

i - 10-DEC-1999 09:10:01 E:.Uahﬂ\e | 2.6

m ******************************************************************************

[i Spectral File: ND_AMS_ARCHIVE_S:S_99126527$263935_UU.CNF I
*******************************************************************************
. *

% BATCH ID: : 99126527 *  SAMPLE ID: 263935 l
SAMPLE DATE: 29-NOV-1999 00:00 *  ALIQUOT: 3.280E-02 SA

- SAMPLE TITLE: - *  DETECTOR NUMBER: 023

- ACQ DATE: 8-DEC-1999 10:02 *  AVERAGE EFFICIENCY: 25.8%

@ ELAPSED LIVE TIME: 80001. *  RECOVERY: 83.10% l
TRACER ID: U232-178-06-3 ° *  TRACER FWHM (kev): 42.95
LAMBDA VALUE: 100: *  ROI TYPE: STANDARD

Ej CORRECTED TRACER DPM: 10.570 *  CONFIDENCE LEVEL: 4.65 l

k! SAMPLE MATRIX: MISC  * . LLD CONSTANT: - 2.7

. ENERGY CAL DATE: 3-DEC-1999 06:30 *  EFF CAL DATE: 3-DEC-1999 06:30

- BKG FILENAME: B_023_3DEC99  * : l

. *

4 [TXZTITXEREELEEREEEEIELT RIS IS SR ZXSSS S RS2 E 22222 22 22222222 Ao tds i 8 8t l 2l
b | NUCLIDE ACTIVITY SUMMARY '
& ' -

NUCLIDE ENERGY  NET BKG $%ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA  2-SIGMA dpm/ SA dpm/ Si
“ y232°  5302.5 3011.40 5.60 99.8 3.223E+02 1.430E+01 1.467E+00 8.786E-01

% U-234 . 4761.5 239.80 3.20 99.8 2.566E+01 3.592E+00 1.180E+00 7.349E-01l

U-235 4385.5 15.00 2.00 80.9 1.980E+00 1.118E+00 1.226E+00 7.916E-01

TN
L.ixy

f.- 5

U-238 4184.4 262.80 3.20 100.2 2.800E+01 3.765E+00 1.175E+00 7.317E—01I '
i ********'.k*********************************************************************.
%1 wa+ DOSITIVE *#+

*** RECOUNT SAMPLE CL > 0.500 *%*

-y
'




I S o o o o S o o

Spectrum  : WIZARD$DKC200: [ALPHA.ALUSR.ARCHIVE.S]S_99126627$263936_UU.CNF; 2

Title : 023

Sample Title: . : :
Start Time: 8-DEC-1999 10:02: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.33394E+03

Real Time : 0 22:13:21.00 ~ Sample ID : 263935 Energy Slope : 5.07911E+00
Live Time : 0 22:13:21.00 Sample Type: UU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT o\ ~p
10-DEC-1999 09:10:31 =@f‘ij§§{j%€gi‘

213

Spectral File: ND AMS ARCHIVE_S:S_99126527$263936_UU.CNF

***************************;ﬁ**************************************************l

2222223332 23 s Y R Y s 2 2 R R 22 222 2222222 A I I I I

99126527
29-NOV-1999 00:00

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:

ACQ DATE: 8-DEC-1999 10:03

ELAPSED LIVE TIME: 80003.
. TRACER ID: U232-178-06-3
" LAMBDA VALUE: 100.

CORRECTED TRACER DPM: 10.570

SAMPLE MATRIX: MISC

3-DEC-1999 06:34
B_027_3DEC99

ENERGY CAL DATE:
BKG FILENAME:

T khkkkhhkdkhkhkhkhkhkhkhkhhkhkhhhkkhhkhkhhhkhkhkhhhkkhk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN
AREA

U232  5302.5 2878.20 6.80 99.8

U-234 4761.5 267.40 1.60  99.8

U-235  4385.5 10.00 4.00 80.9

U-238 4184.4 276.40 1.60 100.2

*

. SAMPLE ID: 263936 l
* ALIQUOT: 4.530E-02 SA

. DETECTOR NUMBER : 027

* AVERAGE EFFICIENCY: 26.7%

. RECOVERY : 76.79%

* TRACER FWHM (kev) : 48.16

* ROI TYPE: STANDARD

* CONFIDENCE LEVEL: 4.65 I
*  LLD CONSTANT: 2.71
 'EFF CAL DATE: 3-DEC-1999 06:34

*

*

****_************************************.

ACTIVITY TPU/ERROR MDC CRIT LEVEL
dpm/ SA 2-SIGMA dpm/ SA ‘dpm/ S
2.333E+02 1.053E+01 1.202E+00 7.110E-01
2.167E+01 2.888E+00 6.964E-01 4.580E-04l
9.998E-01 7.915E-01 1.201E+00 7.359E-01
3.231E+01 2.931E+00 6.934E-01 4.ssoz-odl

L2222 222222222 Rl Rl s AR X2d i il 2 i A2 i il il XX R 22 XXX XXX R 222X X2 X X

BV X X ) POSITI\fE * %%

*** RECOUNT SAMPLE CL > 0.500 ***
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Spectrum ~ : WIZARD$DKC200: [ALPHA.ALUSR.ARCHIVE.S]S.99126527$263936_UU.CNF; 2

Title i 027 '

Sample Title:

Start Time: 8-DEC-1999 10:03: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.06580E+03

~ Real Time : 0 22:13:24.00 Sample ID : 263936 Energy Slope : 5.80855E+00
Live Time : 0 22:13:23.00 Sample Type: UU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO

i

i) ALPHA SPECTROSCOPY REPORT 220 l \

g 10-DEC-1999 09:10:55 t?t:{‘ é *i 1 .

%ﬁ **************************************************************** *************

[j Spectral File: ND_AMS_ARCHIVE S:S_99126527$263937_UU.CNF .

- ******************************************************************************

. * .

™ BATCH ID: ' 99126527 * SAMPLE ID: : 263937 l

% SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.890E-02 sa
SAMPLE TITLE: ' * DETECTOR NUMBER: 028

f; ACQ DATE: 8-DEC-1999 10:03 » AVERAGE EFFICIENCY: 26.5%

g4 ELAPSED LIVE TIME: 80003. » RECOVERY : 76.67%

* TRACER ID: U232-178-06-3 * TRACER FWHM (kev): 69.07
LAMBDA VALUE: 100: * ROI TYPE: STANDARD

) CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65 I

¥4 SAMPLE MATRIX: MISC » LLD CONSTANT: 2.71

*  ENERGY CAL DATE: 3-DEC-1999 06:36 * EFF CAL DATE: 3-DEC-1999 06:36

[} BKG FILENAME: B_028_3DEC99 * l

?d.******************************************************************************

@ NUCLIDE ACTIVITY SUMMARY : I
NUCLIDE ENERGY NET BKG $ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL

AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/

“ y232 5302.5 2856.00 4.00 99.8 2.717E+02 1.228E+01 1.142E+00 7.001E-01
;u U-234 4761.5 286.00 4.00 99.8 2.720E+01 3.541E+00 1.142E+00 7.001E-01'
U-235  4385.5 9.40 3.60 80.9 1.103E+00 8.936E-01 1.353E+00 8.356E-01
U-238  4184.4 300.00 6.00 1002 2.841E+01 3.637E+00 1.335E+00 7.96013-01'

R L 22 2 R R X 222X EXIXSR SRR RS RSS SRR XX 2R R XS R 2 2 22 SR 222 il R AR R R R DS

Ll #%#% POSITIVE **+*
#%* RECOUNT SAMPLE CL > 0.500 *#*

,
4
Gl BN T AN N BE I e
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Spectrum : UIZRRDtDKCZOO:[ﬁLPHﬁ.RLUSR.RRCHIVE.S]S_99126527$263937_UU.CNF;2

Title : 028

Sample Title: .
Start Time: B8-DEC-1999 10:03: Sample Time: 29-N0OV-1999 00:00 Energy Offset: 3.32818E+03

Real Time : 0 22:13:23.00 Sample ID : 263937 Energy Slope : 5.30673E+00

Live Time : 0 22:13:23.00 Sample Type: UU Energy Quad : 0.00000E+00
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- WASTREN -- GRAND JUNCTION, CO
~ ALPHA SPECTROSCOPY REPORT v \ _ '
_ 10-DEC-1999 09:11:34 ; _ﬂw?‘s 5 220

******************************************************************************]

i1 Spectral File: ND_AMS ARCHIVE_S:S_99126527$263938_UU.CNF

R Y Y 2 2 2 2 s R 222222222 X2 SR 2 S 2R 22 22222 XX R 2 S R X 2 2 2 2 X

i .

f BATCH ID: 99126527 * SAMPLE ID: 263938 I
< SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 6.360E-02 SA '

. SAMPLE TITLE: * DETECTOR NUMBER:. 030 |
‘= ACQ DATE: 8-DEC-1999 10:03 * AVERAGE EFFICIENCY: ©25.9% '
;] ELAPSED LIVE TIME: 80000. * RECOVERY : 79.49% l
\* TRACER ID: U232-178-06-3 * TRACER FWHM (kev) : 76.94

" ' LAMBDA VALUE: 100. * ROI TYPE: STANDARD

‘#] CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65 '

‘& SAMPLE MATRIX: MISC * . LLD CONSTANT: 2.71

‘  ENERGY CAL DATE: 3-DEC-1999 06:37 * EFF CAL DATE: 3-DEC-1999 06:37 |
: B_030_3DEC99 *

BKG FILENAME:

*
““ **************************************************************************:****l

NUCLIDE AC'I_’IVITY SUMMARY | l
NUCLIDE ENERGY ‘NET BKG %ABN ACTIVITY TPU/ERROR . MDC CRIT LEVEL
n ' AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ S
_w U232 5302.5 2889.40 3.60 99.8 1.662E+02 7.498E+00 6.632E-01 4.095E-01
,;g U-234 4761.5 237.20 2.80 99.8 1.364E+01 1.921E+00 6.033E-01 3.796E-01. ‘
- U-235 4385.5‘ 18.00 8.00 80.9 1.277E-+.-00 7.695E-01' 1.125E+00 6.587E-01
: U-238 4184.4 254.20 4.80 100.2 1.455E'+01 1.998E+00 7.385E-01" 4.468E-01I

******************************************************************************* '

L5 *%%x DOSITIVE *#*
*#%* RECOUNT SAMPLE CL > 0.500 *%*

R

= - - .

2
. .
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‘Live Time

Spectrum : wIZﬁRD$DKCZOOE[ﬁLPHﬁ.ﬁLUSR.HRCHIVE.8]8_9912652?3263938_UU.CNF:2

Title : 030" '

Sample Title: ‘

Start Time: 8-DEC-1999 10:03: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.19240E+03

Real Time : 0 22:13:20.00 Sample ID : 263938 ‘Energy Slope : 5.71731E+00
: 0 22:13:20.00 Sample Type: UU Energy Quad : 0.00000E+0O0
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT _,v-ryrys! I
10-DEC-1999 09:12:16 ..f={ 1} H 224

Spectral File: ND_AMS_ARCHIVE_S:S_99126527$263939_UU.CNF

******************************************************************************.
' Y 2 222222 XXX 2 22222222 SRR 222222 2222222222 2222222 2 2 22 222 2 2 X R R s s,

*
BATCH ID: 99126527 * SAMPLE 1ID: 263939 l
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 4.610E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 031
ACQ DATE: 8-DEC-1999 10:03 i AVERAGE EFFICIENCY: 26.1%
ELAPSED LIVE TIME: 80002. * RECOVERY: 76 .25%
TRACER 1ID: U232-178-06-3 * TRACER FWHM (kev): 78.88
" LAMBDA VALUE: 100. * ROI TYPE: STANDARD
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: "4.65 l
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:39 * EFF CAL DATE: 3-DEC-1999 06:39
* : :

BKG FILENAME: B_031_3DEC99

*
******************************************************************************l

NUCLIDE ACTIVITY SUMMARY I

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ S
" U232 5302.5 2794.40 9.60 99.8 2.293E+02 1.045E+01 1.404E+00 8.133E-01

U-234 . 4761.5 254.40 9.60 99.8 2.087E+01 2.897E+00 1.404E+00 8.133E-01l
U-235 4385.5 4.00 12.00 80.9 4.046E-01 9.233E-01 1.904E+00 1.089E+00
U-238 4184.4 245.40 21.60 100.2 2.004E+01 2.906E+00 ‘ 1.987E+00 1.104E+00I 1

****************************************.*************************************** '

*%% DOSITIVE ***
*** RECOUNT SAMPLE CL > 0.500 *#*%
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Spectrum
Title :
Sample Title:
Start Time: 8-DEC-1999 10:03:
Real Time 0 22:13:22.00
Live Time : 0 22:13:22.00
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Sample Time:
Sample ID :
Sample Type:

: wIZﬂRDSDKCZUU:[ﬁLPHﬁ.BLUSR.HRCHIVE.S]S_99126527$263939_UU.CNF:2

3.44103E+03
5.24816E+00
0. 00000E+0O

Energy Offset:
Energy Slope :
Energy Quad :

29-NOv-1999 00:00
263939
uu
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WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT
10-DEC-1999 09:12:36

Spectral File:

******************************************************************************'
*

BATCH ID: 99126527 * SAMPLE ID: 263940 .

SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 6.670E-02 SA

SAMPLE TITLE: * DETECTOR NUMBER: 032

ACQ DATE: 8-DEC-1999 10:03 * AVERAGE EFFICIENCY: 25.4%

ELAPSED LIVE TIME: 80001. * RECOVERY : 77.68% I

TRACER ID: - U232-178-06-3 * TRACER FWHM (kev) : 79.33

LAMBDA VALUE: 100: * ROI TYPE: STANDARD

CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65 '

SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71

ENERGY CAL DATE: 3-DEC-1999 06:41 * EFF CAL DATE: 3-DEC-1999 06:41

BKG FILENAME: B_032_3DEC99 * » .
. ®

Y 22 R R R X222 2222 222X 2R 2R 222 2 R 2 2 2 R X R 2222222ttt S

NUCLIDE ACTIVITY SUMMARY

*********************************.i********************************************* ’

NUCLIDE ENERGY NET BKG
AREA

U232 5302.5 2777.80 5.20

U-234 4761.5 311.60 4.40

U-235 4385.5 13.80 5.20

U-238 4184.4 277.20 2.80

**% POSITIVE *%%*

**%* RECOUNT SAMPLE CL > 0.500

375

$ABN ACTIVITY TPU/ERROR

dpm/  SA 2-SIGMA

99.8 1.585E+02 7.240E+00

99.8 1.777E+01 2.235E+00

80.9 9.710E-01 6.481E-01

10022 1.574E+01 2.074E+00

% % %

‘\’&“ijggivi\i°“

******************************************************************************

ND AMS ARCHIVE S:S 99126527$263940_UU.CNF

220 l

MDC CRIT LEVEL
dpm/ SA dpm/ SI
7.593E-01 4.570E-01
7.109E-01 4.327E-01l
9.367E-01 5.637E-01
5.958E-01 3.748E-01l

.
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WIZARD$DKC200: [ALPHA. ALUSR, ARCHIVE.S]1S_99126627$263940_UU.CNF; 2
032 - | |

Spectrum :
Title :
Sample Title: ' _
Start Time: 8-DEC-1999 10:03: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.43333E+03
Real Time : 0 22:13:21.00 Sample ID : 263940 Energy Slope : -5.07570E+00
Live Time : 0 22:13:21.00 Sample Type: UU ‘ Energy Quad : 0,.00000E+00

150 ......... :........-........: ............... : ................. .............. .' ............

e 6 4 o ¢ o s & o o 8 » s = w s s s s s s e s s a w a o o B @ e e 4 e & 5 2 e ¢ ¢ o s 8 e e & & s s s s 8 s e e s o s s s s s e e s 2 e s+ e s & s e e .+ s s s 4 s e s ee

Counts
[=%
o]
o

ok - - SRR N R R R L N

4000 5000 6000 7000 8000
Energy (keV) :

'C

. e
-
[



B

l'&yx

Q‘?

WASTREN -- GRAND JUNCTION, .
. ALPHA SPECTROSCOPY REPORT. =i f;ij
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******************************************************************************

ND AMS ARCHIVE_S:S_99126527$263941_UU.CNF

******************************************************************************

Spectral File:
BATCH ID: 99126527
SAMPLE DATE: 29-NOV-1999 00:00

SAMPLE TITLE:

ACQ DATE: 9-DEC-1999 09:55
ELAPSED LIVE TIME: 80002.
TRACER ID: U232-178-06-3
LAMBDA VALUE: 100.
CORRECTED TRACER DPM: 10.570
SAMPLE MATRIX: MISC

ENERGY CAL DATE:
BKG FILENAME:

******************************************************************************

NUCLIDE ACTIVITY SUMMARY

Shkhdkhkdhhhkhhhkhhdhhdkhhdhhhdhhdkrhhdhhhhdhhhhdhhhdhhhhkdkdhrhdkhhrkdhrhhhhdkdhkhhhhdhhhkhkhhdhd

= LFOO

3-DEC-1999 06:17
B_005_3DEC99

NUCLIDE ENERGY NET BKG %ABN

: AREA :

U232 5302.5 2868.00 6.00 99.8

U-234 4761.5 264.00 4.00 99.8

U-235 4385.5 13.40 3.60 80.9

. U-238 4184.4 227.80 3.20 100.2
"1 #%% POSITIVE **%

*** RECOUNT SAMPLE CL > 0.500 **%*

*

* SAMPLE ID: 263941 '
* ALIQUOT: 3.760E-02 SA

* DETECTOR NUMBER: 005

* AVERAGE EFFICIENCY: 24.8%

* RECOVERY : 82.32% l
* TRACER FWHM (kev) : 69.16

* ROI TYPE: STANDARD

* CONFIDENCE LEVEL: 4.65 '
*  LLD CONSTANT: 2.71

*  EFF CAL DATE: 3-DEC-1999 06:17.

*

* u

ACTIVITY TPU/ERROR MDC CRIT LEVEL
dpm/ SA 2-SIGMA dpm/ sA dpm/ s.
2.811E+02 1.270E+01 1.382E+00 8.236E-01
2.587E+01 3.486E+00 1.177E+00 . 7.2123-01' 1
1.620E+00 1.042E+00 1.394E+00 8.609E-01
2.223E+01 3.189E+00 1.076E+00 6.702E-01I ;




- ... -wxﬂnsﬂzoﬂwﬂauﬂnrﬂvﬂs_ﬂzsﬂszﬂi_ﬁmn .- - ‘mm

. Title ¢+ 005

Sample Title: .
Start Time: 9-DEC-1999 09:55: Sample Time: 29-NOV-1999 00:00  Energy Offset: 2.,99915E+03

Real Time : 0 22:13:22.00 Sample ID : 263941 Energy Slope : 5.48330E+00
Live Time : 0 22:13:22.00 Sample Type: UU .Energv‘Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO

ALPHA SPECTROSCOPY REPORT Gumi "‘--iy %\@ “\ l
10-DEC-1999 09:13:45 - Jias | 11} 230
***************************:***************;***********************************’
Spectral File: ND_AMS ARCHIVE_S:S_99126527$263942_UU.CNF '
******************************************************************************
*
BATCH ID: 99126527 » SAMPLE ID: 263942 .
SAMPLE DATE: 29-NOV-1999 00:00 » ALIQUOT: 3.730E-02 SA
SAMPLE TITLE: » DETECTOR NUMBER: 014
ACQ DATE: 9-DEC-1999 09:56 * AVERAGE EFFICIENCY: 26.1%
ELAPSED LIVE TIME: 80000. * RECOVERY : - 81.50%
TRACER ID: U232-178-06-3 * TRACER FWHM (kev): 69.69
LAMBDA VALUE: 100. * ROI TYPE: STANDARD
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65 '
SAMPLE MATRIX: MISC *  'LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:21 » EFF CAL DATE: 3-DEC-1999 06:21
BKG FILENAME: B_014_3DEC99 * '
s * .

' ******************************************************************************

NUCLIDE ACTIVITY SUMMARY l

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA dpm/ SA dpm/ S
U232 5302.5 2995.40 19.60 99.8 2.834E+02 1.262E+01 2.203E+00 1.230E+00

U-234 4761.5 226.00 10.00 99.8 2.137E+01 3.128E+00 1.647E+00 9.517E-01|

U-235 4385.5 5.40 7.60 80.9 6.300E-01 9.351E-01 1.812E+00 1.064E+00

i U-238 4184.4 237.00 8.00 100.2 2.232E+01 3.180E+00 1.494E+00 .8.745E-01'

******************************************************************************' ‘
i

© *#%% DOSITIVE *#*

*#%* RECOUNT SAMPLE CL > 0.500 ### |
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Spectrum - wIZRRD$DKCZOO:[QLPHR.ﬂLUSR.ﬂRCHIVE.315_991265273263942_UU.CNF;2
Title : 014
Sample Title:

Start Time: 9-DEC-1999 09:56: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3,16850E+03

Real Time : 0 22:13:20.00 Sample ID : 263942 Energy Slope : 5.62876E+00
Live Time : 0 22:13:20.00 Sample Type: UU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT ___. g\ 1 239 l
10-DEC-1999 09:14:10 ’D”"“" s M s <

***********************************************'*******************************l

% Spectral File: ND_AMS_ARCHIVE S:S_99126527$263943_UU.CNF

*******************************************************************************

T *

“j BATCH 1ID: o 99126527 * SAMPLE ID: 263943 '
SAMPLE DATE: 29-NOV-1999 00:00 bt ALIQUOT: 5.230E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 015
ACQ DATE: 9-DEC-1999 09:56 * AVERAGE EFFICIENCY: 26.1%
ELAPSED LIVE TIME: 80004. * RECOVERY : 80.35% l
TRACER ID: U232-178-06-3 hd TRACER FWHM (kev) : 65.35
LAMBDA VALUE: . 100. * ROI TYPE: STANDARD
CORRECTED TRACER DPM: 10.570 bt . CONFIDENCE LEVEL: 4.65 .
SAMPLE MATRIX: MISC * . LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:23 * . EFF CAL DATE: 3-DEC-1999 06:23
BKG FILENAME: B_015_3DEC99 *

: *

YT E LSRR AZETELSRERES RS R R XS Z XSRS 2 222222 R a2 it 2 daRt it it st atas s s s 22

- |
NUCLIDE ACTIVITY SUMMARY ‘ l ‘

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL ‘
AREA dpm/ SA 2-SIGMA dpm/ - SA dpm/ SH
U232 5302.5 2950.40 7.60 99.8 2.021E+02 9.049E+00 1.063E+00 6.245E-01

U-234 4761.5 263.20 2.80 99.8 1.802E+01 2.423E+00 7.184E-01 4.520E-01l
U-235 4385.5 12.40 1.60 80.9 1.048E+00 6.487E-01 7.258E-01 4.774E-01
U-238 4184.4 264.80 1.20 100.2 1.806E+01 2.412E+00 65.321E-01 3.585E-01.
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Spectrum
Title :
Sample Title:
Start Time: 9-DEC-1999 09:56:
Real Time : 0 22:13:24.00
Live Time : 0 22:13:24.00

015

Sample Time: 29-NOV-1999 00:00
Sample ID :
Sample Type: UU
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Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO .
ALPHA SPECTROSCOPY REPORT _.._ /¥ |1 o l
_ 10-DEC-1999 09:14:44  3roiriinds¥ i 204

******************************************************************************l

Spectral File: ND_AMS ARCHIVE_S:S_99126527$263944_UU.CNF

Shkhdhhdkhhhhdhhhhhhrhhhkhdkhhhkdkhhhhrhhdhhhkdhdhhhhhhbdhhhhkhhhhhhhhbbdhbhrkkhrkrhrhkbdhdd

*
BATCH ID: 99126527 - * SAMPLE ID: . 263944 '
SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 3.240E-02 SA
SAMPLE TITLE: * DETECTOR NUMBER: 017
ACQ DATE: 9-DEC-1999 09:56 * AVERAGE EFFICIENCY: 26.1%
ELAPSED LIVE TIME: 80001. * RECOVERY : 82.47% I
TRACER ID: U232-178-06-3 » TRACER FWHM (kev) : 59.37
LAMBDA VALUE: 100. » ROI TYPE: . STANDARD
CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65 .
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:24 * EFF CAL DATE: 3-DEC-1999 06:24
BKG FILENAME: B_017_3DEC99 * '
. *
g Y A R R R R X X2 AR XXX EES SRS SR RS SRR 2RSS SR 2R X2 22 X 2 oot X 2R X
NUCLIDE ACTIVITY SUMMARY l
NUCLIDE ENERGY NET ‘ BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
AREA dpm/ SA 2-SIGMA  dpm/ SA dpm/ S'
U232 5302.5 3031.60 6.40 99.8 3.262E+02 1.448E+01 1.557E+00 9.243E-01

U-234 4761.5 318.60 4.40 99.8 3.428E+01 4.256E+00 1.341E+00 8.162E—01l
U-235 4385.5 13.00 6.00 80.9 1.725E+00 1.231E+00 1.871E+00 1.115E+00

U-238 4184.4 304.40  1.60 100.2 3.261E+01 4.106E+00 9.204E-01 6.053E—01I |

dddkhhhdkdkdhdhhkddhhdhdhhdhhhbhhdhddbhbrhhhktbhhhbbhhhhhbhbhhdhhbddbhhrhbhhbkkbhhkhbhhkbhbhrhbdbrd -

**% POSITIVE **x*
*** RECOUNT SAMPLE CL > 0.500 **¥*
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Spectrum UIZﬂRD&DKCZOO:[HLPHR.RLUSR.RRCHIVE.818_9912652?$263944_UU.CNF;2

Title 017 ’

Sample Title: : .
Start Time: 9-DEC-1999 09:56: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.24209E+03

Real Time : 0 22:13:21.00 Sample ID : 263944 Energy Slope : 5,79799E+00
Live Time : 0 22:13:21.00 Sample Type: UU Energy Quad : 0.00000E+00
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© NUCLIDE ENERGY NET

o AREA

B

U232 5302.5 2954.40
e :

1l U-234 4761.5 291.80

; U-235 4385.5 12.80
=

Ej U-238  4184.4 288.80

U %% POSITIVE **%*

L

WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT
10-DEC-1999 09:07:46

******************************************************************************

Eg Spectral File: ND_AMS ARCHIVE_S:S_99126527$263931D_UU.CNF '
***********************************t******************************************

. *

& BATCH ID: 99126527 * SAMPLE ID: 263931D l

<l SAMPLE DATE: 29-NOV-1999 00:00 * ALIQUOT: 6.310E-02
SAMPLE TITLE: * DETECTOR NUMBER: 018
ACQ .DATE: 9-DEC-1999 09:56 * AVERAGE EFFICIENCY: 26.1%
ELAPSED LIVE TIME: 80001. * RECOVERY: 80.45% '
TRACER 1ID: U232-178-06-3 * TRACER FWHM (kev): 71.79
LAMBDA VALUE: 100. * ROI TYPE: STANDARD
CORRECTED TRACER DPM: 10.570 * . CONFIDENCE LEVEL: 4.65 .
SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
ENERGY CAL DATE: 3-DEC-1999 06:26 * EFF CAL DATE: 3-DEC-1999 06:26
BKG FILENAME: B__018_3DEC99 * ) l

: *

NUCLIDE ACTIVITY SUMMARY

BKG %ABN ACTIVITY TPU/ERROR

dpm/ SA 2-SIGMA
3.60 99.8 1.67S5E+02 7.479E+00
5.20 99.8 1.654E+01 2.136E+00
1.20 80.9 8.951E-01 5.341E-01
1.20 100.2 2.098E+00

1.630E+01
)

,.,_a

ciony 200

*******************************************************************************

MDC CRIT LEVEL
dpm/ SA dpm/ S
6.537E-01 4.037E-01

7.547E-01 4.5415:-01'
5.457E-01 3.676E-01

4.404E-01 2. 967E-01.

******************************************************************************'
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Spectrum - ! UIZQRD$DKC200:[ﬂLPHﬂ.ﬂLUSR.HRCHIVE.S]S-9912652?$263931D_UU.CNF:2
Title : 018 '

Sample Title: _ :

Start Time: 9-DEC-1999 09:56: Sample Time: 29-NOV-1999 00:00 Energy Offset: 3.14472E+03
Real Time : 0 22:13:21.00 Sample ID : 263931D Energy Slope : 5.77493E+00
Live Time : 0 22:13:21.00 Sample Type: UU Energy Quad : 0.00000E+00
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WASTREN -- GRAND JUNCTION, CO
ALPHA SPECTROSCOPY REPORT _ . \ - l
10-DEC-1999 09:06:34 - C)EC! ‘GN " 233

B

:#a dhbhhhhhdbdhhhdhhhhhhhhhhkhkhhhhhkhhhhhkhkhkhhhkhkhhkhbhbddhhdhbhkhbhhkhhbdhhhkrhhhiddhdihdikdikikki;
i Spectral File: ND_AMS_ARCHIVE_C:C_99126527$LCSWR1_UU.CNF !
; ******************************************************************************
o . A
™ BATCH ID: : 99126527 * SAMPLE ID: LCSWR1 '
&3 SAMPLE DATE: 29-NOV-1999 00:00 » ALIQUOT: 2.500E-01 L
©  SAMPLE TITLE: » DETECTOR NUMBER : . 021
= ACQ DATE: 9-DEC-1999 09:57 » AVERAGE EFFICIENCY: 26.4%
d ELAPSED LIVE TIME: 80001. * RECOVERY : 76.74% I
TRACER ID: U232-178-06-3 * TRACER FWHM (kev) : 79.63
LAMBDA VALUE: 100. * ROI TYPE: MANUAL
P CORRECTED TRACER DPM: 10.570 * CONFIDENCE LEVEL: 4.65 l
% SAMPLE MATRIX: MISC * LLD CONSTANT: 2.71
. ENERGY CAL DATE: 3-DEC-1999 06:27 * EFF CAL DATE: 3-DEC-1999 06:27
:'1 BKG FILENAME: B_021_3DEC99 * '
.'."- - « A *
fm'*****************************************f************************************
; NUCLIDE ACTIVITY SUMMARY l
" NUCLIDE ENERGY NET 'BKG $ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL
o AREA pCi/ L 2-SIGMA pCi/ - L pCi/
= y232 5302.5 2848.00 4.00 99.8 1.905E+01 8.608E-01 8.029E-02 4.920E-02

%U-234 ' 4761.5 2508.40 3.60 99.8 1.677E+01 1.097E+00 7.710E-02 4.761E-02l
U-235 4385.5 101.80 1.20 80.9 8.396E-01 1.733E-01 6.436E-02 4.335E-02

U-238 4184.4 2475.20 0.80 100:2 1.648E+01 1.080E+00 4.572E-02 3.188E-02'!

T
Y
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WIZARD$DKC200: [ALPHA. ALUSR. ARCHIVE.C]C_991265627$LCSWR1_UU. CNF; 2

Spectrum :
Title : 021
Sample Title:

Start Time: 9-DEC-1999 09:57:
Real Time : 0 22:13:21.00
Live Time : 0 22:13:21.00
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SECTION I

RECEIVING DOCUMENTATION INDEX

Requisition No. 16848

RECEDZIN.G.D.QCUMENIM

-Sample Log-in Sheet
‘Request for Analytical Services
-Chain of Sample Custody
-Sample Preparation Worksheet
“Release Evaluation Form

-Lab Sample Tracking Record
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'Requlsltion 16848
Received by (Print Name):

Received by (Signature):

" Grand Junction Office Analytical Laboratory

le Log-in Sheet Qf"‘"‘ : 1
Sample Log-in She QN 555 |
Lom. prRvs LoginDate: /- 29, 30,/999

Requestor: JEFF LIVELY
Project Number: 342303001

| - 1. Custody Seal(s):

l Shipping Container: ;1 / Intact / Broken

Sample Container: / Intact / Broken

' Custody Seal No(s):

I

- ‘ Chaln of Custody Records:  Present /

. Freight Bili:

[
. S

. Freight Bill No(s):

Airbill / Sticker
Present / Shsen)

danrd dodivened

4. Traffic Rpt, Pack List, &Ralytical Rewy;, (Ereseht / Absent

7. Sample Tags: Present/
8. Sample Labels on
Chain of Cust:

exl / Not Listed

9. Does the Information on
Custody Records,

Traffic Reports,

Sample Labels Agree ?: @ I No

10. Shipping Cont. Temp.: ._/,l-
and Condition: &vé
11. Sample pH: Acceptable / Not Acceptabl

ot Appiwb S

Test Date Due

Test

Analyses Requested and Date Due

Date Due

Test

‘ Date Due

Test Date Due

AM241  12/13/99
uIsO 12/13/99

M1.

12/13/99

PUISO 12/13/99

SWIPE 12/13/99

a1

o

Sample Ticket

Customerid Sample Type Date Sémpled Condition

SMR0000271
SMR0000272
SMR0000273

SMR0000274 -

SMR0000275
SMR0000276
SMR0000277
SMR0000278
SMR0000279
SMR0000280
SMR0000281
SMR0000282
SMR0000283
SMR0000284
SMR0000285
SMR0000286
SMR0000287
SMR0000288

IVP0000271
IVP0000272
IVP0000273
IVP0000274
IVP0000275
IVP0000276
IVP0000277
IVP0000278
IVP0000279
IVP0000280
IVP0000281
IVP0000282
IVP0000283
IVP0000284
IVP0000285
IVP0000286
vVP0000287
IVP0000288

SM
SM
SM
M
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

' 1 263797
" 2 263798
3 263799
' 4 263800
5 263801 .
- 6 263802
' 7 263803
_ 8 263804
. 9 263805
R 10 263806
- ' 11 263807
_ 12 263808
13 263809
' C 14 263810
15 263811
. 16 263812
I 17 263813
‘ 18 263814

Reviewed By:

I 413

Page 10f2
Date Received
11/22/99 GOOD 11/29/99
11/22/99 GOOD 11/29/99
11/22/99 GOOD 11/29/99
11/22/99 GOOD 11729799
©11122/99 GOOD 11129199
11/22/99 GOOD 11729/99
11/22/99 GOOD 11729/99 s
11122199 GOOD 11120199 S u
11/22/99 GOOD 11/29/99 ' oo
11/22/99 GOOD 11/29/99 5
11/22/99 GOOD 11/29/99
11/22/99 GOOD 11/20/99
11/22/99 GOOD 11/29/99
11/22/99 GOOD 11720199
11/22/99 GOOD 11/29/99
11/22/99 GOOD 11/29/99
" 11722/99 GOOD 11/29/99
*11/23/99. GOOD 11/29/99




g

o e NP | R
" RNV iGW* Page 2 of 2 3
- Sample Ticket Customerid Sample Type Date Sampled Condition Date Received 2 l
7 19 263815 SMR0000289 IVP0000289 SM 11/23/99 GOOD 11/29/99
20 263816 SMR0000290 IVP0000290 SM .11/23/99 GOOD 11/29/99 '
21 263817 SMRO0000291 IVP0000291 SM 11/23/99 GOOD 11/29/99
- 22 263818 SMR0000292 IVP0000292 SM 11/23/99 GOOD 11/29/99
23 263819 SMRO0000293 IVP0000293 SM 11/23/99 GOOD 11/29/99 .
24 263820 SMR0000294 IVP0000294- SM 11/23/99 GOOD 11/29/89
25 263821 SMR0000295 IVP0O000295 SM 11/23/99 GOOD 11/29/99
26 263822 SMRO0000296 IVP0000296 . SM 11/23/99 GOOD 11/29/99
27 263823 SMR0000297 IVP0000297 SM 11/23/99 GOOD 11/20/99 l
28 263824 SMR0000298 IVP0000298 SM - 11/23/99 GOOD 11/29/99 ,
29 263825 SMR0000299 IVP0000289 SM 11/23/99 GOOD 11/29/99
30 263826 SMR00005597 IVP0000567 SM 11/23/99 GOOD 11/29/89 .
31 263827 SMRO0000598 IVP0000598 SM 11/23/99 - GOOD 11/29/99
32 263828 SMR0000599 IVP0000599 SM 11/23/99 GOOD 11/29/99 N
33 263829 MED0000271 IVP0000271 CcM 11/23/99 GOOD 11/29/89
34 263830 MED0000272 IVP0000272 cMm 11/23/99 GOOD 11/29/99
- 35 263831 MED0000273 IVP0000273 cM 11/23/99 GOOD 11/29/99
36 263832 MED0000274 IVP0000274 CcM 11/23/99 GOOD 11/29/99
37 263921 MEDO0000275 IVP0000275 CM . 11729/99 GOOD 11/30/99 l
38 263922 MEDO0000276 IVP0000276 cM 11/29/99 GOOD 11/30/99
) 39 263923 MEDQ000277 IVP0000277 CcM 11/29/99 GOOD 11/30/99
K 40 263924 MEDO0000278 IVP0000278 CM 11/29/99 GOOD 11/30/99 ' '
41 263925 MED0000279 IVP0000279 cM 11/29/99 GOOD 11/30/99
42 263926 MED0000281 IVP0000281 CcM 11/29/99 GOOD 11/30/99
43 263927 MED0000262 IVP0000282 cM 11/29/99 GOOD 11/30/99 '
44 263928 MED0000283  'IVP0000283 CcM 11/29/99 GOOD 11/30/99 ’ '
} 45 263928 MED0000284 IVP0000284 cM 11/29/99 GOOD 11/30/99
46 263930 MED0000285 IVP0000285 M 11/29/99 GOOD 11/30/99
47 263931 MED0000286 IVP0O000286 cM 11/29/99 GOOD 11/30/99 l
48 263932 MED0000287 IVP0000287 Cc™ 11/29/99 GOOD 11/30/99 v
49 263933 MED0000288 IVP0000288 cMm 11/29/99 GOOD 11/30/99 )
N 50 263934 MED0000289 IVP0000289 cM 11/29/99 GOOD 11/30/99 , l
51 263935 MED0000290 IVP0000290 cM 11/29/99 GOOD 11/30/99 :
- 52 263936 MEDO000291 IVP0000291 c™m 11/29/99 GOOD 11/30/99 :
53 263937 MED0000292 IVP0000292 cM 11/29/99 GOOD 11/30/99
54 263938 MED0000293 IVP0000283 ‘CM 11/29/99 GOOD 11/30/99 '
55 263939 MED0000294 IVP0000294 CcM 11/29/99 GOOD 11/30/99
' 56 263940 MED0000295 VP0000285 cM 11/29/99 GOOD 11/30/89 5
- 57 263941 MED0000296 IVP0000296 cMm 11/29/99 GOOD 11/30/99 , l
58 263942 MED0000297 IVP0000297 cM 11/29/99 GOOD 11/30/99 - v
59 263943 MEDO000298 IVP0000298 cM 11/29/99 GOOoD 11730799 R
60 263944 MED0000299 IVP00002%9 cM 11/29/99 GOOD 11/30/99 '
S
Reviewed By: 1 z

[
-




' - SECTIONN

I H&S Request for Analytlcal Service
Final Report to ___s_ / éﬂ/ 4 __ Requisition No. [68Y &

l Office/Tech. Jj/d 50.:2;1 Q0 @4 Project No. _2%2 30 700/

: "Pm,ect /éorz/a %/5 /2 Daeswnmited S/~ 2 F- 77

l //ﬂ( //(/4 729 d <Aor Results Required

' Site 1D No. __« Skézg L/ 779-35 -0 Immediate: 1 to 16 hours
Number of Samples ___oD <k "L Expedite: upto 48 hours |

S o [B Normal schedule: 4 to 14 days .

|’ Analysis Required O . Delay acceptable: more than 14 days
O Aibome Silica . » gustification

' [0 Airbome Asbestos

~ O Airbome Rédioparticulate

: l O Buk

D Asbestos O sail O Metais O water . other

l O Elemental (Use Symbol)
l DAs_DBa}DCd Oc DOe DOwH O se .DAg
O 1sotope (Use Symbol)
0 Ra2e6 [ Th-230 O u-Nat a Po-2‘10 a_- o_ -

L . )
' [ Other Analysis  Sro5S ALAHP S BETH sumese Cowwé/i/f'

l O voatiles O semivolatiles ‘O epcss O pH O ignitabiity

Special Instructions _&é&ﬂ W ﬂ@'é/ : MM

' Sample Disposition: E/Retum O store o Destroy

» /,z%ﬂ,:%_, . L 24-F9
H&S R fresentative Signature and Approval , : Date
ms

416

.




| S TEAIN

H&S Request for Analytical Service

Final Report to J Lyve {/ Requisition No. 16548
Office/Tech. /5/4/2 3o ,20CA Project No. 242 30 300 /
Project _2ecd 4 (o ze J¥P " Date Submitted __/-2 7~ 57 / //,/30/ 27

Mﬂd 773 (isre  Results Required
Site ID No. _~J ¢ ey Lrf 279-35" [0 immediate: 1 1o 16 hours

* . !
E Number of Samples ‘y +3A4Y = QA g\ O Expedite: up 048 hours
g E/Normal schedule: 4 to 14 days

O Delay acceptable: more than 14 days

' Analysis Required
O Aiborne Silica

. A-'.Justiﬁeaﬁon
,D Airbore Asbestos .
¥ O Aibome Radlopamculate
= [ Buk ,
~ [0 Asbestos - O soil O Metais O water [ Other - .
: Lorciete cidesr
O Elemental (Use Symbol) - S ' Bloce

Oa 0O ea '.D_‘Cd‘.DCr Oef Ow Ose O ag

[3Isotope (Use Symbol) _
Ora2ze O meso Ouna Orozto [ 239 @ _(-a37
| | -233/ vy o 23T
: L . - 2vo/2 )
O other Analysis ‘ Arn -2/ s A3
[ volatiles El Semi-volatiles - D PCBs O pH ' O 1ignitability

Special Instructions —MM_‘@M@W éﬁ*

T Zceoa = ﬁp&, /S'ﬂ»ﬂw(z_ ,ﬂ//L W

Sample Disposition: B/Retum 0O store | 0 Destroy

e | oy
5 H&S R entative Signature and Approval ' Date

T SECTIONN 4

.
I

. . N S ~
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I R DU S S N SRR SN T S SR RUS BRSRE: BRI B S R N SN S BT 3 g |
' R e 2 T Gl N O N N AR Gy EE By EE e Em aw' ae

Grand Junction Office : '

2597 B 3/4 Road _ ) Chal n'Of'Sam ple CUStOdy
Grand Junction, Colorado 81503 o : B . .

Telephone (970) 2486000

“|11. Contalners

3. Project Name Iéﬂéé /é/ ﬁﬁ ﬁ’ V4’4 /a

4. Site Location

VARLE
1. Page_lof_z

2. pate_//-232-F9

5. Sampler (pn‘ntnaﬁe) \7:4;/ Man/ .

o e A R 12 Remarks 13 Gondton
wdl| 7-22-% | WA |iPopod 21 | Smeses | | ‘
274 272 | |
223 297 (
¥ 214 |
27 22 {
2% 276 I ]
27| 211 l N
278 274 y
T a9k 3 Y % | =
Y29 V1TV T ¥ 24 [ — —_
14,.Relinqu by (signature) Da Time _|Relinquished by (signature) Date Time |Relinquished by (signaturs) Date Time |-
i, Coprecir,  lihhdogad oo ) o
Réceived by (#ignature) Date |Time |Received by (signature) o . |Date Time |Recelved by (signature) . Date Time E—
_MAL /259 020 |
15. Method of Shipment - |16. Laboratory/Destination =~ - ' j7. Airblil or Receipt Number
1]8. For Contract Laboratories Onty—Recelver to sign, date, and return form by mall or with analytical daﬁ package
Company Name ' Received by Date
aose - Preparation Instructions on back of form. Distribution: Original accompanies shipment, copies to refinquisher.

on

:,.1.?.’




Lol

Grand Junction Office

2597 B 3/4 Road
Grand Junction, Colorado 81503
Telephone (970) 248—6000

Chain-of-Sample Custody

3. Project Name &@_ﬂ_&/

11. Containers

N T R S

22 ks
1. Page_&oﬁ 3
2. Date -Jd3- ??

3 5. Sampler (prirﬁ name)
4. Site Locatlon
6. Sample 9. Sample 10. Sample S ‘ 13. Condition
No. 7. Date 8. Time Location Matrix 12. Remarks Received
ccvosgl (-22-19| wA Mmgl./ smape | | |
28 285" l
234 286 l
257 1 291 [
29 12399 | . - 283 |
28 239 | 3
230 290 l 3
2 M l |
b 29t | X
A 293 1
'Jﬁg/r 294 [ Ve
L = d v
3‘7) 235 I 1)
2V [ | . . i’
elln % by (signature) Date Time Relinquished by (sigharum) Date Time |Relinquished by (signaturs) Date Time . | d
ecelved by ( natum) ate Time |Recelved by (signature) Date Time | Recelved by (signature) Date Time [3¥
y-2299| BAD —
15 Method of Shipment - -+~ 7 " 116. Laboratory/Destination 17. Alrbill or Recelpt Number ote—
l . . N . .
18. For Contract Laboratories Only—Recelver to sign, date, and return form by mail or with analytical data package
Company Name Recelved by Date
@0 1512 Preparation Instructions on back of torm. Distribution: Original accompanies shipment, copies to refinquisher.
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Grand Junction' Office

2597 B 3/4 Road
Grand Junction, Colorado 81503
Telephone (970) 2486000

‘Chain-of-Sample Custody

(VP

3. Project Name .Qné,L‘Z F / ﬁ)‘-‘j

4. Site Location

11. Contalners

TR B S e R RS LIS BRI RS RN b % RS SN DN ST RS S |
sl S G N SN T NN aE BN O an BN EE Em e B
/6 545

i. Pagej_ of _3_ |
2. Date Z/"2'3" ??

7

5. Sampler (print name) J;4"1 CamePon

6. Sample | 9. Sample 10. S I 13. Conditi
No. 7. Date 8. Time Location M:r;:;e Y\ / 12. Remarks R::eht,::
m@opee 297 [/-25-97 | WA |IVP copo 237 | Smene. ‘
243 1290
27 299
s $97
578 548
A7, Y g1 ¥
um@mm]' L 11U ppsoretd |\ =
Y2 122 !
o | [ 275 (
2 - R v 2 : S
N l‘/ ;;1,‘ _— . CL .
e it AN
- |14<\Relinqu by (signature) Da Time | Relinquished by (signature) Date |Time |Relinquished by (sighature) Date |Time |r==!
S 7 v e =
Recelved by (signature) Date Time Recelved by (signature) Date Time |Recelved by (signature) Date Time 2
Zz‘é ;, (221920
15. Method of Shipment o - |16. Laboratory/Destination 17. Airbill or Recelpt Number =
18_. For Contract Laboratories Only—Recelver to sign, date, and return form by malil or with analytical data package '
Company Name ‘ Recelved by Date
a0 1812 Preparation instructions on béck of form. Distribution: Original accompanles shipment, coples to refinquisher.
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gsgaara‘/g Roi:' netion Office Chain'of'sample »CUStOdy 1. Page__{_ of

Grand Junction, Colorado 81503 |
Telephone (970) 248-6000 2. Date_//, (2 9 / 7/ |

11. Contalners ' ‘

3. Project Name _&)Aé 7 /[~ 7 A’ L/ 5. Sampler (print name) 4 55:979)/ /-/’Z-A/

4. Site Location 7‘7 7~ Z S’ /N
6. ::“ph "|7. Date 8. Time 9. i‘:";lt’::n 10. a:r:ld;;le 712. Remarks ' . 13. g:::x’;;‘
Doz #-28-99_ at Luvevoo 227 drcnsle] | |
_an- |- | 2% r - .
a |- 27] '
277 |1 229 ‘
277 - | 27 |
a3/ 27) [ :
23] 22 | |
FEL. - __ag l
a/ | ¥ |
245 8] l
280| ' 2%, l v
187 27 1 FT
2%/ v__11 ' — =
14. Rellnqylshed y (signature) Relinquished by (signature) Date Time Relinquished by (signature) Date Time F
. ignagyre) . r Recelved b (slgnafu)p) : Date Time ﬁecelved by (signature) . Date Time %
15. Method of Shipment 16. Laboratory/Destination 17. Alrblil or Receipt Number (-~
18. For Contract Laboratories Only—Recelver to sign, date, and retum form by mall or with analytical data package
Company Name . Recelved by " Date
. aosn . o Preparation instructions OI; back of form. Distribution: Originai accompanies shipment, copies to refinquisher.
“YJo . ’ | | oo

oo - . . . ’ '.;'
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Grand Junction Office

2597 B 3/4 Road
Grand Junction, Colorado 81503
Telephone (970) 248-6000

3. Project Name /&J’y /’744 VA 4t

P

B v-&-i-.r:';‘j "'7’..: ’IJ ‘= o -;‘.' -] - ,| -’ i —\ . | - i

Chain-of-Sample Custody

11. Contalners '

5. Sampler (print name) _

N : 3 Pl )
- e

1. Page l of_z_—

4. She Location 7 7 ?' 3 J -
6. ::nple 7. Date 8. Time 9. E:::na':::n 10. ;:':_l’;le \ : 12. Remarks P 13. g::::::;‘
lnsporod | 1/-29-99 Wt | 1Woooo289 |Corante| | |
A% 290 P
2% 29/ l
297 1493 I
29¢ 294 g
29y 291~ l
29 29} |
297 22 |
297 297 |
229 21 V
el Y ' - .
. nquished by (sjgnature) . ]Date Time Relinquished by (signaturs) Date Time |Relinquished by (sighature) Date Time
9 A\ 20| . L
C%v o) Date Time Received hy (siqnature) Date Time Recelved by (signature) Date Time
) 29622 .Zzﬁ i 13099 | 4:09
15. Method of Shipment 0 , ‘ 16. Laboratory/Destination 17. Airbill or Receipt Number
18. For Contract Laboratories Only;ReeeWer-to sign, date, and return form by mail or with analytical data package
: COﬁlpany Name Received by Date
a1z Preparation Instructions on back of form. Distribution: Originai accompanies shipment, copies to relinquisher.
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T o SECTIONM 4

SAMPLE PREPARATION FORM
9 Q//6YENS fef offa

B9 !

™ Requisition: 16848 Date Started: 1-29-9 9 |

Project: 342303001 Date Completed: //-%0 22
Method: SP-4 R0O Prep'ed By: ol
Verified: Sﬁ

B ample| Ticket CustomerID | Pan Dry .. Crush | Sample | Blend Split | Blend Final
’-s Mesh Ground Mesh
- 263829 JMED00002 [VP0000271 ‘ 17 = . Iy
.. [263830 [MEDO00002 [IVP0000272 )
-.[p63831 MED00002 [[VP0000273 {
" 63832 ]MEDO00002 [[VP0000274 j‘
63921 MED00002 |IVP0000275 , 74 ly-se-90

" 63922 MED00002 [[VP0000276
‘263923 MED00002 [IVP0000277
-; 263924 MED00002 [[VP0000278
463925 JMED00002 [IVP0000279
_ [p63926 |MED00002 [IVP0000281
‘63927 MEDO00002 [[VP0000282
63928 JMEDO00002 [IVP0000283
63929 [MEDO00002 [[VP0000284
-P63930 JMEDO00O2 [VP0000285
-p63931 [MED00002 [VP0000286
_ 63932 JMEDO00002 [IVP0000287
63933 [MEDO00002 [IVP0000288
63934 JMED00002 [lVP0000289
" P63935 MED00002 [VP0000290
763936 [MED00002 [VP0000291
+P63937 MED00002 [VP0000292
- 63938 MED00002 [IVP0000293
63939 MEDO00002 [IVP0000294
_ [p63940 "[MED00002 [VP0000295
63941 [MED00002 [IVP0000296 |
“ 263942 MED00002 VP0000297 [
(63943 [MEDO00002 [VP0000298 1 Ji
. 263944 [MED00002 [VP0000299 I T ‘ ) —
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T SECTIONU pporvsosndt

{unrestricted release limits of 100 dpm/100 cm? (total) or 20 dpm/100 cm? (removable) exists in

: | O (| 4
. ) T Property Waste Sample
co P RELEASE EVALUATION FORM
Page 1 of 42 ﬂfy‘,/.q.ﬁ
Release Evaluation No; EXTENDED: No EXPIRES.. n/a Charge No.,_n/a
PART 1 ' SENDER/CUSTODIAN ACKNOWLEDGEMENT

Description of Property/Waste/Sample To Be Released/Transferred:

24 media samples from B779, Room 222/222A
Current Location: B779 Cluster

Destination:
New Recipient/Custodian: ROn Chessmore (970) 248&166

History/Process Knowledge: , 3 Al SU
Has the specified material ever been in an RMMA/RBA/CA or contacted DOE controlled radioactive materiais? Yes, B779

Main building, Rooms 222/222A were part of a CA, (see notes below)

1) By signing below, I certify information provided in Part I of this release evaluation to be true and accurate.
2) By signing below, I agree to comply with the specific requirements noted in Part II of this release evaluation.

/2 /qq -
Sender/Custodlan A&mloyee No -Date _11/23/99_Ext 28_6_3_Pager

NIA
PART 11 ' RADIOLOGICAL ENGINEERING
SPECIFIC REQUIREMENTS AND/OR COMMENTS:

Room 222, located on the second floor of B779 Main, was remediated prior to final survey. Room
222A was remediated; however, final status survey in this-41 m? area has not been performed yet
due to ongoing decon activities. Paint was removed from both rooms by hydrolasing and/or

scabbling. Room 222 was sampled for final status survey in accordance with MARSSIM gridding
methodology and 31 alpha TSA/removable contamination sample locations were measured. All
measurements obtained to date for final status survey indicate no alpha contamination above the

Room 222. Therefore the independent verification medla samples obtained from Room 222 do
not require rad screens. ~

Evaluateaﬁ_m(ﬁgmlfé Emp. N-ate: 1_1[29[92 -Ext: 6008 Pager_(l&1
Radiological £ngineer S :

Approved; ﬂ ock MW&/ M Emp. No: -Date Zl?éf Ext:3 Y6/ Pager25¥/ /

Radlologlcal Engmeer

Rev 08/98 : : ' : @RAH
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i SECTIONI  RsForms-09.01-01

- 2
PROPERTY/WASTE RELEASE EVALUATION SIGNATURE REQUIRENIENT&

" Release Evaluation #: 991129-00779-001 Page 2 of 2 . C OPY

Release Evaluation for Waste:

A Release Evaluation for Waste requires an evaluation and unrestricted release approval signature. The
evaluation signature is by the Radiological Engineer (RE) providing the methods or criteria for unrestricted
release (i.e., survey requirements, analytical requirements, no survey required, etc.). The unrestricted release
approval signature for a Release Evaluation for Waste shall be a RE authorized to provide unrestricted
release approval. In addition, the evaluation and unrestricted release approval signatures shall not be the
same RE. The intent of this provision is to provide peer review of the evaluation and method of unrestricted
release. It is important the RE take the peer review process seriously and not become a “rubber stamp”’ for

their fellow engineer.
Release Evaluation for Property:

A Release Evaluation for Property requires an evaluation and unrestricted release approval signature. For a
Release Evaluation for Property, the evaluation and unrestricted release signature may be the sam